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- F-efeoT> 

ifjian ^ ^ I c ;!j - Ftf A:^ f6j(Z)ttfmtc?^fi^$ 2 mo^um^M b 

I C;Jj- Fo 

- F-e^oT, 

frjISn ^ ^^^-^i I C*- F»A^fSl(7)Bff^icj^figStiAc 2^iJ(7)@B^iJ$:^ b 
, ^13^iJgtc@Bg$tifc3t^^^^^(^^'J*M^m2^(Jgfc@Hg$ti^cn:^^ 

-r-S I C;^- Fo 

^iJ:^ [6] -e P-^ -i) -es ^ ® S 

1 g ic SHS ^ ti n ^ 3? ^ ^- (7) ^fj ffijfffii^ (7) =1 ^ ^ ^ ^ ^ ii ^'J [61 -e 9 

S^-e^&$tlTf!gStjC^-£:-*)-S^i:5:#^Si:-t^lf*«2Xli3fB«CD I Ctl 

- Fo 
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o 

^y F$rMVN-5 1 tf-^y F^- Fil, Bufa4 tf^y ^Mi^^$:^V^fc4 hf^^y h 

m^iAli!,tl^no 4 l^^^y F^ - }^^t^^LX^^^(Dl:&^Zt.^WM,tt^m 
#J^6]^sa«C0 I C;^j- F. 

[ff^«9] tffsa4^^^*:^^y^(itrjfa=i;^^^^^tclil^$^fe=i>' hn 

^y F 1 F^- F^, trfia8 h(D^~ ^ mi^'?'(D\^(D4: tf >y h 

Mv^^4 tf >y F#^'JAai:^?:^f -5 4 h^'^y h^- Fi:. frfta 8 tf'^y h cOt-'- 3^ M^S 
^$:ffiv>;t 8 li'^y NM^'JAmiJ^r^Te) 8 tr'^y h=E- F 5:^ LT^S t;(Z)-efeS 
^^?:#1tilt--5ff*«7^ia«c(7) I C;f7- F. 

talB n > F □ - ^ ^ -y ^"ti^gp ^ tci^e o T mm^mm'\i ^ ^ U ^ >y 

(D-efe-g.rh?:#1t^t-'2.|f^iS8X(i9l2ic(^ I C;?j- F = 
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[fi^ilii] ttiia=r> h n-^^«y irta^lf 5§*f4 ^ ^ U ^ 

U T-' - ^ t C ^ L T « ^ 5: ^ T -9 # m « a ^ fg 5: ^ L T fig S CD § ^ t ^ # 1^ 
il-t^ 11^119 Xii 1 0HB«cC7) I C;^3- F. 

h^-Sif^^ 1 7!rM3(Z)Mtl7bn]Ssa«CZ) lCii-\^\ 

g (Z) =r t^ ^ ^^m\^^mv^\z^^u(Dm'?'f^^mt>^WL& ^tit^n-^c^^ ^t^^^ 

^LTfigS%;©-e$)-5^<t 5:#^?!ii:t-'g)ff#J^ 1 7!rM3c7)Mti7{)^l«ga«(D I Cij 

- K= 

[ff#:^l 4] 4^#^^ti*^iai?&5^^y:7-7{)N|liS$ti^McDn;t^^^5^^:^'^ 
?^fig$nfe;^7- KS^5:^L, fffian^^'s ^ ^i^^ 5:>r- ^'>^'*CD-®;^)^^Smt- 
S I C;^3- K-efeoT, 
tffsa>^r-i/>ytt, I C;^- FIf A;^fBj$fe^^SI5;^)^^^-^'>^'cDtafa-ffifC 

^cDfft[CDj^^SP{C?^fig$ti;t^4ffi&t>*Haii<}: U A^ v^ 3 i: -t-S I Cij 

- F= 

[11^:^1 5] U^^yyi:frjfa^^U^^y^$:$fJ^1-S3> hn-^ 

5^ ^y y h A'^ IliS $4^^l5[McDzI:t^^5^^^^•t:^^ct^^Ia^:^^^)^^^c#a^tl?^c 
^mMcD®^A°>y F:*':j^^$tife:^r- FS^^r^L. ffflB*- Fa«_h-ec7)gHg 

mmt'^mtt- F«^oo-^a^c^LTt^Jfa=It^^ hn-^^^y:/, 

U^^y^cD)iii:$ti, frjfan^^ ^^^&>r-^>>^'';^>e3Sm-t'5 I C^fj- 
F-efeoT, 

ta la =1 > F n - ^ >y y Itj ta n ;^ ^ ^ CD gB^'J^ ^ o T JF^^^ 5: ^ 

mmco ^ - v^i^ f- <^ ttria ^ ^ U ^ ^y ^tltc ii^M^ ^ ^ U ^ ^y 

y fc S ti -5 (7) ^ ^ > :5f :7 X - ^ ^ ^ L , 
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n^mm(7)::iy h n-^^ >^ ^m-^^ssg^ ^t^lt^ss tcD-r-^s^ ^ ^# 

n-^-r >^ 7a:-x^^fc:K>T-'>r >'^'''7^^$:/rtT^^$tiTf!g§ t;a)-e 
^ I C;^- F-efeoT, 

§ I C;fj- F-e^oT, 

t5fB^-i>>ytt^(Z)^ffifC$PM$tiXii^(^*®tC[wi[5(gJ^fi5c$tLfc I C;^7- 
F^fA;^rRI(Z)^g^Ia-^$:^LT^!^■g.tJ(^■rfe-5>r I Cij- Fo 
[ft^ili 9] 4^#^Sa[iIS^^^y ^^'^HiSSti^Mt^n^^' 

S I C;i7- F-^-feoT, 

I C;^j- F. 

[!f#ig2 0] wimnm^izm^^nmm^-^yy^'izMiSi^titzV^mi: 

-Slf^ig 1 9 mM(D I C:;*J- Fo 

[ff*il2 1] ^^U5^^y yi:tafa^^U5^-yy^fJfiit-S=i> hu-^ 

?r^L, trjiantv^^5^^?r^-i/>y;^^^iim^S I C;^j- FT-feoT. 
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ti -2) (7) 3 ^ ^ -r > ^ 7 i - ^ frj IB ^ ^ U ^ 7° $ ti § 

mmy^'^v^y-fitmm^y hu-'^^y:^izmm-^n^mmm(Dziy hu- 

^ -r > ^ ^ oi - 5:.^ 

i:t»ftB^^u^^yyco=r> y ^ y :^-:^m^hnzmm-^tir=.mmmo:> 

H'>^:7x-7.^^$:]^^>ti°-^'>^^Mic0m-t^fJWff-^^MfBn> h n 

-5^^:5 2 3 sB«(^ I C* - Ko 

[|f#iS2 5] ff*]S8fB«(Z) I C;^3- YlS^'^m^^f^ii- KV^r^y h 
^b, falB^- KV^^^y I C;?3- Kco =r ^ i^^fcg^l^^ ti^ 

mM(Z)y>r^y talBy>^r^y hi^^-$:/M>TtafB I Ciz- KtcffjIB 

CD ^ ^ it -5 C7) -e & -5 r <!: il -t -2) - ^ X 7^ A „ 

W^m(DV>Tv N^-7-^#L, frfSBV^Ir^y hs^^^/rLTtalB I Ciz- KJcSafB 
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[0 0 0 1] 

7!j-F (Multi Media Card) (DS^^ ^ U :^ - FtCjlM L T^JiJ^^^tCWt ^ 

o 

[0 0 0 2] 

( 1 9 9 9^]^ 1 2 H^) IcM^tl^i: e-fC, ^gp^>^7x- 
PC*- K^A- Ft-V X^;^-^a^M-t^ ATA>r>^-7x-X{Ci:fc^T:fN;^ hi/ 

^L. rt;-\^^0)±^Km^=eViJ- F^ bT S D;fj- F^'^^^S 

[0 0 0 3] 
[|§0^ A'^filS^ L J: i: -r S ^ffl] 

[0 0 0 4] 
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[0 0 0 5] 

||2(C, ATA-r>^:7x-^?:MMt-'2)PC;?j- n > h :7 ^ >y n 
[0 0 0 6] 
[0 0 0 7] 

mm 5r #it L 7^ X ^ >^nm -e . 

[0 0 0 8] 

-5^, ^S$4^T^.^-5>4^#^$:m«[gIJ^^^y :/(7)E s DUmm'\i^m±^-^- Viz 

^-Dxit^m^m^^^^mt/^^)^. -^jv^^^^r^ ni-y^it. m^x^-bmit 

■t S ^ ^ (Z)^ffltt;!)^*|gHg# fC i: o T M ffi ^ tl fc„ 
[0 0 0 9 ] 
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(D^^mi^f)m-D T < -5 (Z) -e, mm^(D^mwfj: u - ^ fc J; § mmi'f D v n 

[0010] 
[0011] 

[0 0 12] 

[0013] 

[0 0 14] 

^.5§0^(Z)^cZ)ftfiC7)S6^li, ffi^^^^^tfCj;oT=r^^' ^^^;^)^?.(Z)•9--i;§f£A 
[0 0 15] 

[0 0 16] 
[ S^M 1- ^ (7) ^® ] 

[0017] 
< I C;^- K(7)5:^'fS> 

[ 1 ] n 3? ^^ge^iJ® f±# >Pf L r 7-' - ^ ffl 5^ ? ^ ^' & ii^JD L _h{a5 

C;*j - Kc7);^7- KV^r^y hfCTfe ICts- K A LTfiJ^T- ^ -5 i: v^ -5 Sliffi 

8 HiliE^^ 2000-3076694 
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[0018] 
[0019] 
[0 0 2 0] 
[0 0 2 1 ] 

im.^nmzmw.-k^m-t^z.}iif^x^^. tr=.. r^i cti- \^'(d^^^ 
^■^^ ^m^mmz.±.mi c^- ]^^m(Dmm^^imxni<t. oj- k^tt 

[0 0 2 2] 
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r^m^ism'^'^n^. z.(D}i^W,2(D I Cii- F^^3 (7) I Cij- Ki:(^R3T-± 

||2^fJgtcK«$ti^n^ ^i^-?-c^^^J;^f^lft&^(Z)n^^ ^ ^^iiSffHBII 1 ^'JS 
[0 0 2 3] 

rtiCcfcti^. H 1 75MI^3 CD I C;*j- KiiffiStCflficDfpI^xcD I Ci^- \^(J)7. 
[0 0 2 4] 

[3] mU^-^^ ^M^o^M.i^^t^m^lt^MX'&^tiK JH^oDv;i/^;t^V T 
[0 0 2 5] 

^^^±mx 1 3M^i-tS«S^=^^'?:a?MLT J:V^. 
[0 0 2 6] 

^ ^^^tcg^i^$4xfe=i> ho-^^^yy^r^L, mtlny hn-^^^yytim 
3 ^ ^^(Dt^MXiim^CO n ^ ^ S^A^ ^ (Z) A;^^ffiiCj^^^ L 

, falB4 \£v h6D-f-'--5fM^^ ?:fl9v^T 4 ti'^y h ^16^'JAmiJ ff 4 t^'^y h^- 
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[0 0 2 7] 

1 l^' h ^ - K ^ , tufa h (Dt-*- ^ Mj^^ CO P^CO 4 h ;g V^ T 4 tf' 

Ym^\K^±^no 4 bf>y h^- Ki:> MfH8 tf^^y h (Z)^-'- ^ vnT 8 

[0 0 2 8] 

[4] MHB 1 l^^^y h^- F^'^-t$:^i--g) I C;*j- H\ ffflB 4 tf ^y h ^ - F 
M-t^ I C^iz- H\ ttflBl t:->y h^- Ki: 4 t^'^y h^- F^^MnTIg^ I Cti- 
F(Z)'fpr4xtj^fJMnTtg{c-rs-f-*-^^Si/^-7^A?:*i^-1-So ^^Sliy;?. 
T^Aii. ftjfB 1 tf^y h^- Fi:4 l^-^y h^- F?r3a#^^|g'& I <Ziz- Y'b'^'^m^ 
|g?5;*- Fy>r>y h trffB:^- FV^r^y V\tmm^t\^f^ ICiz - Fcon;^ 

^^^^{cSI^Sti-5^i$[M0DV>r^y h^^^r^L, tugBV^^r^y Ns^^^&^LT 
luIBI C*- Ftcfuiai hf>y h^ - FXt*4 t^'-y h^- F $:S#^e^fcSg^ pTfg^ 
fi-^Ay ■^v :!L-7.^y hn-^$:^L, trfiB;??- F^>^:7x-:7.n>hn 

[0 0 2 9] 

frflB 1 ^fl\-^^M-t^ I C;?j- F, trffB4 tr">y h^- F^"it$:^-t 

SIC*-F, frflBS If «y h^- F7^il-t?:^i-'2> I C;^- F, taSB 1 ^y h Xli 
4 b^"«y h^- F$:^^^tg?& I C;f7- F, ffjIB 1 t^" ^y b , 4 l^^^y h ^- FXti 8 
\£v h^- F$:^^oTlg^ I C;*j- F. CDMti^^fJfflisrtgiCt-^T-*- ^^Si/y!. 
7^A$:,1g^t--5)o ^©T-'-^^Si^XT^Aii, Irfia 1 t^'^y h^- F, 4lf"^yh^ 
- FXti8 tr^>y h^ - F^^g^^fg^ ICti- ViSmm^m^ti- YV>TvV^ 
mUti - FV>r>y hiilS^^tifc I C;^j- Fcon ^ ^^^fcg^M^ti^ 
m^ma^V^Tv mt^V>Tv h>^^^&/rLTtfjSB I Cfi- FtcSuiB 

1 t^'^y h^- F, 4 t^'^y h^- FXii8 \£v h^- F $:S#^6^{Cia^ nTti^S;:;*? - 
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[0 0 3 0] 
[0 0 3 1 ] 

□ 

[0 0 3 2] 

mx mmmmmm^ (bn%^ ^ m-a^M © v v vm'i'ff^mz.m.m\^x\^^ 

(7) <iS ^ ^ < L -r -S ^ ii C tS: < r ^ J: V ^ „ 
[0 0 3 3 ] 
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[0 0 3 4] 



[0 0 3 5] 

^y x.~y.>^^^m^=^. 

[0 0 3 6] 

-"y^v zf(DKnm\z ^ ^ U 5^ ^y y SHg t- S ^ , ^ ^ U ^ >y ^ c^SHfiM^ ^ 
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[0 0 3 7] 

^:7x-7.^^^ictasan>' h n - ^y ^(7)^ ^ U > ^ ^ x aK>t-* 
[0 0 3 8] 

ffi|g$:f6lJi$it-5fe«^{c. I Ci:}- - i/ y ^'IzmMlzMM-t ^MM^^m 

[0 0 3 9] 

^ SriSBRiiJL ;fg^ 3 ti ftriH ^ - > ^' M ^ ti ^ffi fa IB 3 ^ ^ 
[0 0 4 0] 

i|i#^^^[gIg&^^y:7°(7)||^:f^{c^3i-t-57^^h^'?iJ*^[:i"StciifrfiH^^'J^ 
v^R-C^:ny h n-^^^y y$:IISL;^c;^j- KS^JC, fafB3> h n - ^■5=->y ^ 

> If - ^' > ^.^MtcM^f S M^fS-^ ^ mm -ny hu~^^v y°\z^.m^^ =3 > 

1 4 ailiE# 2000-3076694 
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[0 0 4 1 ] 

[0 0 4 2] 
[0 0 4 3] 

^^^cfev^T (A) (ii^^ffi, (B) li^>y :7°^S®^^-to 
[0 0 4 4] 

-F T^- F^ifia^^U F) MC 1 fCo V^T|g 6 

Tb^^iJiBg-r-So T;*7- Fmsa^^U FMC 1 F»« ("t 

nmmu^n. nigstctitfjian^^^ ^3^^2 i ^ i Mjz^-vmm^^^y fs 

^2 t(7)mmitiJ- FS« 1 ±^^[lI^$:#B&■tSiH^«/^°^->i:;^J- FS^ i (Z) 
[0 0 4 5 ] 

^yy°4: tmBy^y i/^^^U^^y ^4 ^ffj^^f -5 n > h □ - ^y ^ 5 7b"^ 
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^ :7° 5 MC. laia 7 ^ ^y ^ ^ ^ U 5=- ^y ^ 4 {c«ii ti'-f-'- ^ (c^ L T S^^- ft 
[0 0 4 6] 

3^^?^^^2titCttSM3:^^^i^^2(C|rilH^M/N°^y K3 
Tg^M$4%'5.^iS[M(7)=rt^ ^ ^-f :7ai-Xi^^ 5 P i iiffrsa^ ^ U -5^ ^4 

j h^M^^. tuMH^^U^^^y y4 lin^ h n -95^ ^y y 5 tlic^Mzi > ho- 

^^-j-:^5izmm-^n^mmmo)ay hn-^-r >^7x-x^^4 Pk^wt- 

■So trjfH^I^A°^y K3 titrffan^ h O - ^ ^ ^y ^ 5 ® 3 ^ > ^ :7 - X 

^ 5 P i {C;j<>-T-V y^^U4^7Vmm^ti^. Wim^y Vu-^y^v^^O^i^ 
^ >J -r y'x-X^^ 5 Pjli^^';^^y:/4(^=i>'hn-^-f>^:7ai-x 

[0 0 4 7] 

J|{C;Jj- FMl fCli, ffjfBn> hn-^^^y >^5&t>'tfjfa^^U5=-^y^4 (C 

>'i'*'7-r-v (Xt^'^Ma^-^) 1 1 -e^Mt-^T^x 1 0 

1 2 -cSt)tiT^a$ti, ^^-®ti^-i/>^' 1 2/?)^?,Sm 

[0 0 4 8] 

Z.Z.X. ^^®(7)zr^^^' ^i^^2{Ct±{gl:±i^^-S^# 1~#7§:#LT&'5 

1 6 ffill^t 2000-3076694 
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^{t^u^y ^ A:fjm'f. # 7 tiT-'-^c7)Am;^^^-<!i LT^fg^ti^o SPI ( 
Serial Peripheral Interface) ^ - K"C # Ui5^ 1^ ^ h (MWSM 

T^- K{C^^Lfc;*j- K»J I D (ffi^rKU^^) $:;^V^§„ SPI^ 
Xnt^ti^o MtK^ttf^^- F^C^^V^Tt;, 3 > h U - V ^ ^y 5 (i^Js X h 
[0 0 4 9] 

m 1 {ctt|rjlBv;b^^-T-V T;*j- FfC;^ UTt-'- ^ 4 tf >y hi:$4x^± 
^S^co^^i; ^- FMC 2 ^O'^M^^ti'So ^^U;^j- FMC 1 

~# 7 ii-y';i/^^T''f 7i^~ Y^^mm^'^v ij- FMC 1 ^ u47^ hm^^tim- 

[0 0 5 0] 

BUSB # l~#7C0ii:^^'^ 5Ss^ 2{ttl- FS^g 1 A {C^ L Tig m'^(J^n%^ 
^m^n^m^^X.. ilin^tlfctrfgH* 8, # 9(Z)3:^^^5^^2{i||l^iJg(7)=i 

^ ^ j^^^^'J tc M L T If rslSHS $ n fell 2 ^ij g C7) =t ^ ^ j^^^'J 5: S » # 
8, # 9 03:t-^^^^^2(DA^$ld:fifiCO3t>^^i^^ 2®A$$i:|eICTfe^ 
= H 1 ^ij i (7) 3 1> ^ ^ ^^^'J II 2 ^fj g CD =1 ^ ^ ^^^'J i: tin ^ ^^^-CD^'J 
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[0 0 5 1 ] 

^CD^^ U KMC 2 i±, 5Sb^ # 2~# 7 fi^^)\^^i^^A rti~ KiSSa^^^ 
U;^- KMC 1 c^^;!/^^^-?-^ T;fj- K^- Kh |SI-#tgfcfJ U 'b4x> 
Yij- K^- K^c^v^TU-tf-:^■^^T■^)o7t^^^# l l±l|4 
K g(Z)T-'-^^^ D AT A 3 , 8, # 9 tj:||2 l^">y K BCO-T-'- 

^i^^DATAl, ^3 t;"^y h gCDT-'- D AT A 2 ^5tl§. Hi tf h 
g(7)T-'-^j^^D AT A 0 T;*7- K^- K^ISICi^^ # 7 Tr-fe^ 

o t^oTrCD^^ U :;*7- KMC 2 ti. talH^^ ^ U :^ - KMC 1 CD-y-;!/^ ^ -r-V T 
^_ K^- K^C^3V^T■f-*-^ AmiJT^)'^ t^'^y hM^iiT-^tgfC^tlS.^^T-trjlB^^ 
KMC 1 iiffiSSti-S. 
[0 0 5 2] 

Mtcr(Z)^^U;f7- KMC 2Ji, tu&H"v';i/5^^T-V riz- ^m'^i^'^') ti- K 
MC 1 tc^UTTfiS^^- K?:fix.-5. fip-^, ffflBn > K n - >y ^ 5 A 
, trrfa4 ti'^y K(Z)T-*-^Mi^^# K #7, #8, # 9 p*gcO 1 tT' ^y h # 7 
V^-2, 1 If ^y h^- K^, tulB4 If ^y K«T-'-^M^^# K #7, #8, #9$: 
Mv^t 4 tf-^y Kife^'JAm;^?:^?^) 4 t^^^y h^- Y}L^M^^. ftjfB 1 If ^y K^- 
Kti^^U;!?- KMC 2 yfi~ KmSHl^^U ;J7- KMC 1 i: LT 

[0 0 5 3] 

talBl&f^^ - KcDlS^tim^c^ n ^ :5f ^^®^^>Xtim^(D n ^ ^ ^^-i^^ 
KAiJ^Mtc;^;^LT^^i-4xif j:v^„ MAii, ^^U;*j-KMC2 

y';b^^-7-V T:^- K^IEi!L ^ U - KMC 1 (7);*3- KV^^y KtciS^U^^ 
^trjSa>^^#8, # 9 li^n-T^^' >^'{C7Si§7{)^'i, Sar.SA^fcn^ h n-^ 
5^^y ^5 A^O^^^S 8, # 9 (D){5i:^Xli-;^(^ :7 n --r ^' > ^''^ffi. ^ 
^(Cj:oTS^^^ U KMC 2 fCtalB 1 t^'^y h^- K ^r^S^titi J: vn„ ^ 
fz.. ii:^^^^^2;6^9Mc^^^U;?3- KMC 2 ?r ^ti^fflO:^ - Ky>r>y K 
^«U7^^^taiB^^ # 8, # 9 - KV^^y h<Z) V>r^y hi^^tc^iisn^ 
Tfj^ii, mj!r.lSA^{C=!> hn-^5^>y^5 A70-^'>^^< 8, # 9 (DMIj 

X^i-^fczhx K^»7!)^'i#^(7)fS-^^L < tin K;^)"^#t^5&$ti-5(;)?!^m-r 
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-5^^tCj;oTzi5^^^U;f7- KMC 2{C|rj|a4 l^'^v N^ - ^M^imit ^ 
[0 0 5 4] 

[0 0 5 5] 

^5:^(Z)J5fJC0^^ U KMC 3 A^M^Stl^., U ;^J- KMC 3 (D^- 

Ka^lBii. KMC 2 tcMLT, tr|gai^-7-## # 8 , #9(^f-*-^ 

[0 0 5 6] 

^5^(0 ^ ^ 'J ^- \^MC 4ti^mB^n^. ^^U;*J- KMC 1 t<DWM.<^M. 
1 ~# 7 lt^)V^^^^ rts~ K^ii>^^ U KMC 1 ^ b>f r N^ff^A'^Iwi 
[0 0 5 7] 

|jf|a# 1 ~# 7 0D3t^^' ^^^2 KS« 1 CIC^LTII 1 ^(JgCO=::^^ 

^i^^^'j&^fiJcL, m.m^tir:^mmt 8~# 1 3(D=it^^^5^^2tiiii^fjsco 

n t^ ^ ^ ^'J {c M L Til r^liHS $ 4x ^ 2 ^1] g (7) =3 1^ ^ ^ i^^^'J 5: ^^iX "T § . 
# 8~# 1 3C0nt^^'^J^^2(Z);^^$td:ftfi(7)3t-^ 5f 5^^2(7);^^ [si 13 T- 

fe-g), ^ m^i-n ^ n 2 ^ij s n ^ 3? s^^^'j ^ 3 ^ 
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KMC 2 ^[s]^tc. ||l^IJgh^2^(Jg(7)^t^^^^-7•ii^'JffiILrB1-e^B 

[0 0 5 8] 

:i(7)^^U^- KMC4 ^=^t 2~# 7 riz- KiSSttp^^ 

y ^- KMC 1 cDv;v^^T-*i' T;!j- K^- Fiilwi-MfcfiJU ^T^^^x, 

h g(7)-7-*-^5^^-DATA3, ig|jtl$tl^cj^i^# 8, #9. #10, #11, # 
12, # 1 3 ttllgi'^112 tr>y h gC0T-*-^3S^-D AT A 1, H 5 t^' b g (D^'- 
^5§g^DATA4, 117 tf h g(Z)T-*-^^^D AT A 6, H 8 tf" h g CDf-'- 
^^^DATA7, ^6 tf >y h g(Z)T-'-^^^D AT A 5, H 2 t:" ^y h g (D-?- 
^^^D AT A 1 il^tlo. ^ 1 tr-^y h @CO-T-*-^!^^D AT A 0 ^ 
>f T?!j- F^- FillsICj^^ # 7-t?fe5„ t^oT3CD^^ U;^- FMC4 li, ta 
sBp^^ U ;!7- FMC 1 (7)v;b^;^^V T/^J- F^- F{C^ V^TT-'- ^ AffiiJTb^ 8 
y^v h M^iJ-e oTtg S tio. ^, tu bB^ ^ U FMC 1 ii^gil^^aS. 
[0 0 5 9 ] 

J?(cz:c7)^^ U FMC4 ii, IrfsB-^^i/^^T-V rii- F^fttt^^U:^j- F 
MC 1 {c>(fLTT^S^^- F^#;t^= HP^> n > h n -^^ ^y 5 B ti, ffj 
IBS t^^y h(Z)^'-^ffli^-7-# 1, # 7'~# 1 3 (7)1^(D 1 l^'^y h # 7 $:MV^^ 1 t:' 
^yh^-Fi:, frjsBS tr-^y h(7)T-*-3?M5^^# 1 , # 7 ~ # 1 3 (Z) f^(D 4 l^" ^y h 
#1, #7, #8, # 1 3 5:MVNfc4 t^-^y h^^fJAm^^^^f 4 h^-^y h^- F^ 
, taBB8 l^~^y h(7)T-'-^M5^^ # 1 . # 7 - # 1 3 v^;t 8 ti'^y hM^'JAmiJ 
5:^7 ei 8 tf^y h^- Fi:$:^t--5o fulB 1 h^- Fii;i^U FMC 4 & 
T*- F^il^^U FMC 1 i: LTl&'f^^itSKlfl^^- FT'S) 
-So taIB4 l^">y h^- Fii^^ U:^J- FMC 2, M C 3 (Z) 4 tf ^y h ^ - F [bII: 

- F-efeS = 
[0 0 6 0] 
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^-rjl^^y"^ ril- K^PS^^ ^ U ;?7 - KMC 1 KV^^y htc^^Lfei: 

^^^y B A^i^^Ha4 h^- F^(7)fflM^^«iiT-^ST-'-^^^-D at S A 

f'JMLT) ^m-T'S.^^ici: U> ^^^^U;^J- FMC4 (cfffia 1 if «y F^- F 
[0 0 6 1 ] 

t tz.. trjia^^ U FMC 4 5:0 1 0^ ^ U FMC 2 FV^^y F 

fc^^L^h^Mia^^ # 9 ~# 1 2 li^D-T^-r >^'*fc;^-g>;«)^6> nW^^Kn 
\Zny F n-^^^y ^5 B ^^^D a T S A 4 ~D AT A 7(0^g|5Xtt^ 

g|5c0 3t-^^!^^2c^:7n--T-^' >^*^M5:y:7 hfi^xii/N- Fe^ic^ffif^r 
^tcioT^^^^U * - FMC 4 iCtrjtH4 t^'^y h^ - F ^r^S-ttitii: 
[0 0 6 2] 

t.r:L. trflH^^ U ^ - FMC 4 &^ti#M(^;!j- FV^^^y h ic^^ Lfe ^Itf 
IH^^# 9~# 1 2 li*- Fv^^y hoo V^^y F^^ fc^MSti^;^)^'^, 
A^tC=i> Fn-9^<y^5 Bt>^^pti:< ^ ^^^D A T S A 4 ~D A T A 

^r^m-r-SrillcioT^^^^ FMC4 tCffftHS li^>y F^- F^rgg^t" 

[0 0 6 3] 

[0 0 6 4] 

H4 tcliitffSv;i/5=-^7-V r;^J- FCM LTf-*- <5?^^ t!;'^ 8 tf'>y F h$ti'5± 
ffiS^COglJc^^^U FMC 5 :L(D^=^')t}- FMC ^(Dt}- 
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KS«lD(j:, U ^- KMC 4 fC^LT, trJiai^^-^^ # 8 , #13(7)3;^ 
^ ^^^-2(7)@HB$:IgJ2(Z)^^ U;*J- KMC3 [SllitC L fc,^,T-tSiS L T -5 . 

[0 0 6 5] 

&5il(Z)|SfCM(Z)^^ U KMC 6 3(7)^^U;i7- KMC 6(7) 

;*j-Ka«lEtt, |l|3co^^U:^r- KMC4JcMbT, tuHB^^-S^ # 8 . # 
1 3c7)=3:?'^^'^i^^2C0?^it/;$:|g^4(Di^^||-^# 8, #1 3 (7) 3 t^ ^ 2 $: 
'^^t-S J:e)^C@.1^$iJ:fc.^^.t?^|jgLTV^§„ MP"^. # 1 3 © n :^ 3? 

2 (itrfta^ 1 m S fCffig $ tl 3 ^ ^^^^'JcD^rJ:^ [&J-^® n t^ ^ ^ # 

7 i:^'J:^r^aT-5S^fcii^^^'eg^T-M!S$ti> !^^#^# 8(Dn:^^^ ^m^2it 
mmm 1 ^iJ S fcBBg $ ti n :t^ ^ ^ i^^^fj© n ^ ^ # l ^ ^rj^ fSj-egp^^fiUtc 

[0 0 6 6] 
< I C;^- KcDSm'f4> 
_hfBi: U 0^ ^ <]; '5 0 1 Tb^m 5 (7) ^ ^ U - KM C 2 ~M C 6 6 (Z) 
rti- }^^mm^^V ^- kmc i ^ L < ^i|gI^L^v^<^^c7) v;!/^ 
^T-V r;?J- K{C>Pf LT±^Smtt$:#L, Mx. ^ U - K(D;?j- KV 

K?:T^a^^ U K(7)V>^^y h (cfflA L TfiJM-e ^ -5 h e) T^Sg|ffit;iix. 
-So #L<ld:, El, [1I2(Z)^^';;^7- KMC 2, M C 3 liH 6 (Z) ^ ^ U - K 
MC 1 ^60^^{Ci3(.NT±f2;5:t5TfeS^ffi;6-^$)^= m3(D:^=eV^- KMC 4 
lj:[gl6, 0 1 KMC 1 , MC 2 i:c7)K^^c^5v^T±^&^>'T'K5:^ 

0 4 60^^ U ;^J- KMC 5 iigJ6, [lI260^^'J;fj-KMCl, MC 
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3 h(Z)K15f?^c^^v^T±^y5tt5T^5^^i't^J!)'^feSo ^Lxm^(D^=E^) ti- kmc 

MC5(D^;t^^^!^^2 (7)@E^fJ h ^ ^^-t S =1 ^ ^ ^^^Sd^fJ W U T 

V^-57^)^tb, mi. EI3. 04 &t>'|g| 6 (Z)fpr4^^C0M^^CfeV^Tt;±^&r/ 

[0 0 6 7] 

EI? {ctitriia^-;i/T-r7"^' KMC 6 \zn]Z-^^r=.iJ- htc^^ 
M^^U;*j- KMC 6 $:iS*Lfc:t^M;^)'^^$ti-5„ KV^^y K 2 2 li^gpic 

n^.^ ^)^^2(D mm \z. , frj HH^>ft4^ -r-f^^ •^n^mm(D mmmm ^umlx 

[0 0 6 8] 

m8K\tmi(D'^Jl^:^'r^ ri3~ KPea^^U;^;- KMC 1 

r;*J- KfcM/S$ti^;^7- Ky>^^y h 2 1 tc|rjia:^-;i/y'-r 5^ 
^' -jS:^^U;^j- KMC 6 tuK^® i; ^c, ^^U:^ 

- KMC aiifrfia 1 h=e- K;^)'^^^$ti-g)i^fc j:oTv;i/^p^T-V T;*7- 
K^PM^^U KMC 1 Xti0^$:*^B&1-^ v';L'^^t-V T;?j- Kil|5lDl&f^ 

[0 0 6 9] 

0 9 {c^j:1212(^ r;^;- KPgfi^^U;^?- KMC 3 KMlZ^-^tit^^ 

- Ky>^>y K 2 2 JC|!jiH:t-;b v-r7^>r -tS:^^ U;^- kmc 6 ^mMLt^Vim 
ti^B-^ti^. M«EcOJ;e)ic, ^^U;!j- KMC 6titrj|a4 l^"^y h^- K;^"^IS^$ 
tl'53^(Cj;oT^^U;^j-KMC3 ^ IrI I5i&f^;^)^ nJIgfC $ □ 

[0 0 7 0] 

#ic0^tj;LJSiVA:^'>\ 07 CO;^- Ky^^y h 2 2 IZM Q RXjm 1 7!;M04 CO^ 
^ U KMC 1 ~MC 5 ^'^MLX^. 5^^m^(Z)m#^- K-r-Kr^^t--5 ^ i: 
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4^ -5 o 

[0 0 7 1] 

m 1 0 lZitm7 (Dwimi:!- KV^-y h 2 2 ^ ^'r ~ mMi/ I^(Dm 
-^f'U-j ^m^'^Tjk'^n^. |W!I21(C^$tiST-*-^^Si/X-7^A(i. tulB 1 tr' >y h ^ 

- H\ 4 If ^y h ^ - KXl± 8 hf >y h ^ - K Sr^f^^fg^ ^ ^ U :^ - KM C 6 ti^m 
m^m^£^~ KV-^^y h 2 2 ^^L, mm^~ KV>^^y h 2 2 lis 7 {c^$ 

J; izmm^tir:.:^^ ^ U - kmc (T) n ^ ^5? 2 (Cg^il^ 4x-5.^iS:M(Z) V >!r 
>y 2 2 A$:>^L, tr(say>r^y hi^^ 2 2 A ^r^LTgffHH^ ^ U KMC 

tCfrjse 1 tf'^y h^- K> 4 t:"«y h^- KXttS tf ^y N^- K $:}gt^6UfC^^^tg 
^;^-K-r>^yai-7>n>hn-'^3 0 tuIH;*?- K-r>^7x-7> 

n>hn-^30 hffJW^gs 1 (Dm^^i-f^. MS«3 i liMx. 
tt'C pUaK- K® v-r ^n:7°n-fe>y+)-, ^oo y'-r ^ n -fe 

^y ^CT)':?-^' R AM$:^L, A;^ L Tfifia;^J - K-f^^^^x-xn^hn- 
^ 3 0 i:cor0l"en v> K^^'-^CO-^ >^ :7x-;^fr#, -^LT, ;?j-Ky^>y 
h 2 2fciS*$tifc^^U;ij- KMC{C>^LTta«E(7) j:e)^l!jf1^^- Kc^lS^M 
m^'^'fOo ^tifCj;U, MC 1 7!'MMC 6(DMti®^^U;*j- Kt^fJffl1--5*;^)^ 

[0 0 7 2] 

f^, ^ ^ U KMC 2 XiiMC 3 (Z);^- KV^^y N $:^-r 

ig izmmt^wv # S ^ ^ . 

[0 0 7 3] 

irjfB12I17!rMBI5C0^^'J;*J- KMC2~MC 6 fC ^3 V^T ta^ 2 ^IJOD =r ^ 

- KV'^^y h 2 2 (7)y>r-y h^^tj:. ^V^^^2 2 A s t^^^m^Z 2 A 1 t)^^ 

2 4 ffiliE# 2000-3076694 



#2000—0 1 8030 



^izn^^^ ^H^-fii^mMnit. EI 7 (CM/T^^ns J; -5 tc. nWMJi (Vdd) m 
^m(D# 4(Dn^^ -^m^izMJt^tisv^-^ h^^Z 2 A a 0iaul^^c^j:B:V^y 

hi^^ 2 2 A 1 *^ieg^n^v^o 

[0 0 7 4] 

^tifc^LTHl (A) fcM^StiS J:e)(c, MMMB (Vdd) 
(7)#4(?[)3t^^^)^^-(^^-?>fC# 10, #11 COt-'-^^^ 5:SHBLfe^^U;?3 
- KMC 7 ^m^-t^. Z.(D:^^Vii~ KMC 7 JC^jS^ ti^ - KV^r^y h 2 
#4(Z)3:^^'^^^fCMi:5$tl'5V>^^y hi^^ 2 3 A a (Z)||^{C tt*V^ V 

>r^y h^^^2 3 A humn-^n^^iz^^^. 

[0 0 7 5] 

±ta^^U*- KMC 7 KV^^V h 2 3fC|fA1-^h^, gll 1 CO (B 

) (cM^S'rt'5J;e){cv>r^y h^^2 3 A b(7)g^.^. (aPPSP^) tim^mjEtVd 
d $:Ai7-t'g>#4®=r:t^^^^^i:[ai?&C^^%«i±V s s ^Atft^^ 3(Dnt^ 

^-f-2 3 A C7b^# 3(7)=rt^^^^^iC#ii-rSi:. SI l (C) (C^^tl^J: 
e)tC, 2 3AaC0^.^„ #4, 2 3 A b CZ)^.^?„ #3, 2 3 A c /M^ T 

Sll^teVd d ^g^^SffiV s s -fy^i/a- ht^u 
[0 0 7 6] 

[0 0 7 7] 

ffiJUl ^ij S CO 3 :^ ^ i^^^'JiC li, 1^ 2 ^(J i CZ) n :^ ^ ^ ^^^'JtCE^t^gP^^tCipg/A 
OO^^rBlgBll^rlS^LA-n:^^' ^5i^-2 A5:^^1-^li j:V^„ ^i-^fcn^^^?^ 
^ 2 A (7) m ^ (Z) :^ tC 6^ ^ ^ ffi m U S 5> ^ fi5c L T J5 J; ^ o 
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[0 0 7 8] 

h>^^2 3Aa, 2 3 A c(Z)^*CD5t^;0^'?3, :i:V^^(7) V >!r h 2 3 A b (7) 

m.^.(Dm^t.i:(D^m^ lis^^ #3, #4(^=1^. ^'^5s^(DiiisTr^B 1 jiu^jvn 

^t=.. V>r<y hi^^-2 3 A b(D;fc^^':# 3, #4(D3^^^^ 
[0 0 7 9] 

m 1 BMEI6-eii0^Lfc^^U - KMC 1 ~MC 6 \t. mBi^- Ka^Jit? 
■5^^y:/5 (5A, 5B). 7 ^ rL ;>l ^ U ^ ^ 4 CO)© ^ 5 tl, grfsBn:^^^'^ 

i^T-2ii>r-i/>^'i 275)^^Mmsti-g>= taHB=i> hn-^5^'y37°5 (5A, 5 
B) iifrftant-^' ^^^•2CO@H^(J;^[6jtC?{>oT|^;S0^$:^b, 3:^'v^^i^^2 

c5[){i^c^i^S3:t^^^^^2^cff^fag^;^A°^y F3 $!^LT^M^4x§«fla(Z)n 
^^^a^-r>^:7:Il-;x.^^5 P i i^ffffB ^ ^y ^^3. ^ ^ U ^ ^y :7°4 coMtcij;^^ 

ji:5:^f-2>o frfSa^^^y S/^^^U5^^yy4 h n-^^^y :/5 (5A, 

5B) (5[){i{c^^=i> h n-5^^yy 5 (5A, 5B) {cg^MS tiS^McO n 
>hn-^-f >^7x-X^^-4 Pk$:^f So tiJSH^^S P i, 5Pj, 4P 

[0 0 8 0] 

m^<7)ny hU-'y^y:/ ^ (5A, 5B) ^3^s^^^^2 
(DMl^^"^. h n-^^^y y 5 (5 A, 5B) (Z)M^{IItC 7 ^ ^y n ;t ^ U 
^yy°4: ^mU^^t)"o. >y i/n.;>( ^ U f-^y ^4 cogHfiM^ itiiW;^ ^ < 
f-S ' ilA'^-e^S^ $?5{C, tfJfa=It^^ 3?i^^2, n^hn-^^^y^S (5A 

, 5B), yL=Ev^y-fA^^^mmt^mmt^n^comm\^izmwmi^M 
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[0 0 8 1 ] 

mM^y hO-'y^yy' 5 (5A, 5 B ) (Z)=i t> ^ > ^ :7 i - vCj^^^ 5 P 
-^^■^7^5 (5 A, 5 B) (7)^^U-r>^ >'3i-Xi^^5 P j 
[0 0 8 2] 

[0 0 8 3 ] 

HI 5 jctill|6(7)-T;i/^^T-V r^ - Fmm^^U:^- FMC 1 

[0 0 8 4] 

^- F«« 1 tJ;^/^Xx;K:iri/tfBl^d:^'-e«fi^^n, ^(^;^- Fa« 1 
^c^i|rJHe3;^'^^^^§5^2;^)^^m/^°^->-e?^i^g$4^Tv^^„ ;?3- FSS 1 co^ffi 

[0 0 8 5] 

Ell 5fCi3VNT[g6<7)zK>-7-V >'^''7^i'8ti8 a, 8 b. 8 c fC^^t:rTlgI^ 
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tl^CDlrflti^SP^^^S P i , 5Pj, 4Pkij:, t;1/^-'?A, rJV^-^J^^ 
[0 0 8 6] 

(CLfe;^'^oT, 'r-^mh-]^\-'. MS^, ^ U 7 r if COi&f^$:^f 9 i: 

Ami3^^l/O0~l/O7, AffiiJ^^l/OO-I/OT^rnv^ 
• T-*-^CDAm;dX«T KUX(Z)AiJ(7)fprtl(CMVx^;^)^$:||^-t'5.=iv> • f"- 
^-r^-7-;i/M^/'CDE(Z)A;^i^^-, mJjMi'^^mB-t^r^ h-f^yh-f^- 

SCCDA;^^^> ^ffif^^J;^)^ 5:^51^ BP ^ f -g) Ut-V • i^'S^'—fa-^R/B cD 
m;^)^^-, U-fe^y hfi-^/RE S(5DA;^^^$:^-t-5o 
[0 0 8 7] 

>y ^4 JC>i^t--5 U - K • ^-f hi&'f^&M^b, Mtc, f-*- ^ ir ^ U L 
iZMLX m^it^n^\ fuia ^ ^ ^y n ^ ^ U ^ >y 7° 4 m L fe^'- ^ 

[0 0 8 8] 

3> h □-^^^y^°5(Z)^gP^^5 P i it. n:^^^ ^t^^3CDAii!,timmiZ.M 

j ^ U T , :7 ^ >y ^> a. ^ ^ U 5=- ^y :7° 4 IZM^t^ ^ >y T^-^^ft C E 0 (7) miJ^ 
:7 5<y^^^^ U5=-<y:/4{c^-r^^^yyS^fS#/CE l(7)m;^^^$:W 
JgfcftjlH^^^y ^>^^^';^>yy4 (7)^g|3^^4 P k {cM/:6 ^ ^ ti i: 
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[0 0 8 9] 

(DmMiZ^yr^ y^'V^^l ^M'^K taaa=r> h p -^^^y :/ 5 ^ ^ >y 
^^U^>yy4 iio^l^JCAK^T-V ^^'i^-r^s a, 8 b, 8 c §:Mv^^:li:^c 

KS^l ^C^m$^tT0figL^<TtJJ:V^. ii>hn-^-5"^y:/5^>'^^yi>^ 
^^U^^y:/4(Z)±:^Sra$:M{CffJMT-^'5o g-tSfC. > > 

[0 0 9 0] 

01 5CD^^-e{i2M(^:7^^y i/rL^^U^^y:7°4 ^if^y^^ y^^u^^-^n 

^ U^^y7°4 5:^^(7)^g[5i^^4 P k /&^Smt-'g> i e) iCftff LTfifefc^ 
MlrtrfsH;!;- K««UC||^LT^-g>. rtifcj:^, CD^If ^'[4 ^ ^ U ^ ^y 
7°4 $:Mfc-rfc@Bgt-S^'^ici:t^T, 3> hn-^^^y:/5 i:(Z)Sg|l7b'^M<7^ 

[0 0 9 1 ] 

Ell 6^c^5v^T, tStazi^ hn-^5^^y^5&t>*^#|g'f£^^U^^yy4 
{c j:€>^-;i/ KM^{cti7>;i/-:iN-;i/4 o^-^^^v^j;^^C75:oTv^§„ L;^*'^ 
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[0 0 9 2] 

^^•^iZi:t^X. EMI (Electro Magnetic Interference : 
[0 0 9 3] 

^■t^tlTv^§o T^xhi^^i o^i>^-i>>^''^clI^ii^fe"^^i^^sm^-t^^v^ 

3 CO h CO ® 3 tl T V ^ ^ o 

[0 0 9 4] 

EI 1 7 fCii|2|6(DV;i/^^T-V r^- K^fili^^ U ;^J- KMC 1 005^ hmi^ 

^ b T ^ (Z)p|i^mB>9 5:«"lif&t- S o 
[0 0 9 5] 

=i> h n-^5=-^y:/5 ii. [216 lining 5:#llIgLTV^S Tb'^^gp^^ 5 P j (Z)- 

A;^$4^Tv^§il^, ^l¥#§'[4^ ^ U ^ ^y :/4 iicD-r > 7 -^^iF-, 4ticffi 

Mfctltai-'So ^fe, TE STA;^?^^ii-fe^^'J^^' -cT^T^s^i/UT;^^^^ 
K (Sg-^^^) -eA;^$!11^LT^ct; VN, 
[0 0 9 6] 

ti - KSISi iciiftjlHn > hn-^^^y7°5(Z)^^U^>^7x-7.fiJc7)^^ 
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hm^xT E s TiciE,!! 1 1 a ■vmm^tit^v^Ts hmmmi^ i o a ti^mm^nx 

1 0 h ti^m^^^X^^^. tt=.. tafa3> h D--7-5^<y y 5 (7)12 1^ ^ 7 ai-X 

{i<z)^gi5i^^ 5 p i (Do^^''^y \^mmy s s Mo^spi^^tcgH^^ 1 1 cxmm 

:^^'^-f >^-7ai-x{ifc7)^gi5^^5 p i (Do'^nmnmy d dM^^^p^^-tc 
mui 1 d -r^i^sti^T^^^ hM^jl^^^ 1 0 d;()^|^^^^tlTv^-^,<, mi vic^ 

[0 0 9 7] 

h n-;i/^^l 0 a ^^t-S:^^^, t^X h^-?l O b ~ l O d VnT^ ^ U 5^ 
[0 0 9 8] 

7^;^h5^^10b, 10 c, 1 0 d A^frjia;^- UC?^^$tlTV^-g);^)Mi 

$ti^^^. ^gPA^^T^;^ h)^^-l 0 b, 10 c, 1 0 d $:/rLtafB^^f^ffi^ 
^U5=-^yy4 ^rftftr^-fe^fJ^fSr ^7^"^-e^So rtl{Cj;U, =i>hn-^ 
^>y:/5 7!j"^^S^$tiTt), ^J?5§tt^^';^^y:/4 ^c^'-^;0^3^-^•r^.^tli^, 3 
ti § ^ f c [a ^ -r S r ;^)^ -e ^ ^ , 

[0 0 9 9] 
<ny F'; >^'''[4f6]±> 

, 1. 4 mm(DJ:oJ>Zit^mm<. ^f=.. 2 4 m m X 3 2 m m(Z) i: e) iCibi^fi^/jN 
^(D Jc-JjS;^^'; KMC 1 ~MC 6(^'^^;5:t^'^USV^'f^|g$:^SI±$ 
-ttS^AbiC, HIS, H 1 9 {cM^^tiS J: tC^ ^ U KMC 1 ~MC 6 00 
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ffi<^'^5nT(.^T>r-i/>^* 1 2(Z)^^^Cigii$tlT^.^'^)= Hi 8 (Dm'^'itm<' ^) 

-mm) ti^mm^nx^^^. mi 9-eii#s'jfcj^<^ugi5^3M i ^m^Lx^^^. 

mi 9^CfeV^T4 2-e^^tl^g|5^^tt^^U;f7- KcDMM^^'CD'fflg?:^^1"S 
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(54) TITLE OF THE inVEHTIC)N 

Adapter for Card Connection 



(57) ABSTRACT 
[Objective] 

TO prevent the card from falling out while the adapter 
is installed in the card slot. To prevent the insertion 
and removal of the card while the adapter is installed in 
the card slot. 

[Means of Solution] 

Adapter for card connection 1 is used to adapt 
multimedia card 100 for compatibility with CP card slot 
301 and to provide a slot in which the card can be 
installed. Direction R2 for the insertion of multimedia 
card 100 in adapter for card connection 1 is orthogonal to 
direction Rl for the insertion of adapter for card 
connection 1 in CF card slot 301. Display mechanism 25, 
which indicates whether multimedia card 100 is installed, 
is set in rear end 17 of adapter for card connection 1. 

[Advantages] 

Whether a card is currently installed can be seen 
while the adapter is in the card slot. 



[VJHAT IS CLAIMED] 
[Claim 1] 

An adapter for card connection used to connect the 
connectors of a card slot that conforms to a set first 
standard, with a card that conforms to a second standard 
which is different from said first standard, and 
characterized in that it comprises: 

a first connector which is electrically connected to said 
card slot and conforms to said first standard; 
a second connector which conforms to said second standard; 
signal conversion processing circuitry, which is connected 
with said first and second connectors, and, for the 
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signals that conform to said first and said second 
standards, provides a means for conversion between the tv;o 
standards ; and 

a housing, in v;hich said first connector, second 
connector, and signal conversion processing circuitry are 
hold, and which is comprised of an entrance for card 
insertion, i.e. an opening that is approximately 
orthogonal to the direction in which said adapter for card 
connection is inserted in said card slot, and a card 
accommodation space, that accepts cards that conform to 
said second standard from this entrance for card insertion 
and contains the ca.rds . 

[Claim 2] 

An adapter for card connection as described in claim 

1, and characterised in that said first standard defines 
that the card which is to be installed m said card slot 
has an I/O control circuit. 

[Claim 3] 

An adapter for card connection as described in claim 

2, and characterized in that said signal conversion 
processing circuitry includes an I/O control circuit for 
the I/O control era card which -onforms to said second 
standard. 

[Claim 4] 

An adapter fcr card -onnection as described in claim 
2, and characterized in that said second standard defines 
that a card which conforms to this second standard will 
have an I/O circuit. 

[Claim 5] 

An adapter for card connection used to connect a card 
slot that conforms to a set first standard, with a card 
that conforms to a second standard which is different from 
said first standard, and characterized in that it 
comprises : 

a first connection part that conforms to said first 
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standard; 

a second connection part that conforms to said second 
standard; 

a housing, in which said first connection part and second 
connection part are held, and which is comprised of an 
entrance for card insertion, i.e. an opening that is 
approximately orthogonal to the direction in which said 
adapter for card connection is installed in said card 
slot, and a card accommodation space, that accepts cards 
that conform to said second standard from this entrance 
for card insertion, and contains the cards; and 
a display m.echanism set in the adapter's rear end in terms 
of its direction of insertion in said card slot, and which 
indicates whether a card that conforms to said second 
standard is contained in said housing. 



[Claim 6] 

An adapter for card connection as described in claii 
5, and characterized in that said display mechanism 
includes the switch material, which is operated when a 
card that conforms to said second standard is installed 
said card accommodation space, and a display lamp, set 
the adapter's rear end in terms of its direction of 
insertion in said card slot, and for which the power 
supply is turned on/off by this switch material. 



[Claim 7] 

An adapter for card connection as described in claim 
5, and characterized in that said display mechanism 
includes a moving part, which is displaced by the 
insertion or removal of a card from said card 
accommodation space, and an observable means, set in the 
adapter's rear end in terms of its direction of insertion 
in said card slot, by which the displacement of this 
moving part can be seen from outside said housing. 



[Claim B] 

An adapter for card connection as described in claim 
5, and characterized in that said display mechanism 
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includes an observable means, set in the adapter's rear 
end in terms of its direction of insertion in said card 
slot, so that whether or not a card is contained in said 
card accommodation space can be seen from outside said 
housing . 



[DETAILED DESCRIPTION OF THE IIJA/ENTION] 
[0001] 

[Scope of Utilization in Industry] 

This invention relates to an adapter for card 

1 ■; .= o i-ci-wci(=>n and connects an IC card, 
connect-Loii , wm-^-ii 

such as a memory card or card for functional expansion, 
and an informational device, such as a portable 
informational device, for example, a personal computer, 
PDA (personal digital assistant), digital still camera, or 
digital video camera. 

[0002] 
[Prior Art] 

A PC card slot is usually mounted on recent notebook- 
type PCs (personal computer) . The functionality of the 
notebook-type PC can be expanded by installing PC cards in 
this PC card slot. A wide variety of PC cards is 
available, and they include flash memory cards, modem 
cards, and SCSI cards. 

[0003] 

A PC card conforms to the PC card standard. The 
external specification is that it is a flat rectangle, 
54.0 mm on its short side and 85.6 mm on its long side. 
There are three types of cards in terms of thickness; 3.3- 
mm thick (type I), 5.0-mm thick (type II), and 10.5-mm 
thick (type III). Since a strong demand for further 
miniaturization has arisen because of small informational 
devices such as digital cameras, electronic notes, and 
cellular phones, existing PC cards cannot be used in some 
cases, and the smaller CF (CompactFlash (trademark)) card 
is thus used instead. The most representative example of 
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the CF card is the flash memory card, which is used to 
store image data photographed by digital cameras, or 
schedule and address data in an electronic note. 

[0004] 

The CF card conforms to the standard of the CFA 
(CompactFlash Association) . The external specification is 
that it is a flat rectangle, 36.4 mm on its short side and 
42.5 mm on its long side. There are two types of cards in 
terms of thickness; 3 . 3 -mm thick (type I) and 5.0-mm thick 
(type II). The small memory card with its specialized 
m,em.ory function has comB to be used in digital cameras, 
dlgitll voice recorders, and cellular phones. This small 
memory card is made by sealing and packaging the die of a 
memory IC , as is, in resin, and its special feature is 
that it is extremely thin. Other similar types of memory 
card include SmartMedia (SSFDC: solid state floppy disk 
card), MiniatureCard, MemoryStick, and MultiMediaCard. 

[0005] 

The external dim.ensions of cards of these other types 
are listed below. 

SmartMedia (SM) 37 > 45 >- O.lf rrm 
MiniatureCard (MC) So ■ 3 3 - .5 mm 
MemoryStick (MS) 50 >: 21.5 < 2.8 mm 
MultiMediaCard (MMC) 32 :< 24 1.4 mmi 

Small informational devices are not always equipped with 
satisfactory functionality m terms of data processing. 
Therefore, the exporting of image data photographed by 
digital cameras to notebook - type PCs for editing, and the 
transfer of data between electronic notes and notebook- 
type PCs, are frequently required operations. 

[00D6] 

However, the configuration of a PC card slot conforms 
to the PC-card standard. Therefore, even if a CF card or 
small memory card is to be installed in a notebook - type PC 
so that data can be exported from the small informational 
device to the notebook- type PC, it cannot be installed in 
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the PC card slot in its existing form. For that reason, 
an adapter for card connection, which connects the CF card 
or smali memory card with the PC card slot, has been 
manufactured . 

[0007] 

Such an adapter for card connection has a housing in 
the shape of a PC card, a first connection part which is 
installed in the front edge of the housing for connection 
with the PC card slot, and a second connection part which 
is installed in the housing for connection with the CF 
card or sm.all memory card. The card accommodation space 
that accepts the CF card or small m.emory card is formed 
inside the housing, and this card accommodation space has 
an opening in the rear end of the direction in which the 
adapter for card connection is installed in the PC card 
slot. When the thickness of the small card is near the 
thickness of the adapter for card connection, the top 
and/or bottom of the card accciranodat ion space might be 
open. in any case, the small card is inserted in the same 
direction as that in which the adapter for card connection 
is inserted in the PC card slot, that is, from the rear 
end of the adapter for card connection. 

[0008] 

[Problems to be Solved by the Invention] 

However, inccnveniences , from both the mechanical and 
electric points of view, accompany the configuration 
described above. That is, while the adapter for card 
connection is installed in the PC card slot, the rear end 
of the small card that is installed in the adapter for 
card connection is exposed in the opening of the PC card 
slot. The small card is thus liable to fall out of the 
adapter for card connection when some external pressure is 
applied. If the small card falls out while data is being 
transferred between the informational device and the small 
card, not only wil] errors in data transfer occur, but the 
destruction of data and the destruction of internal 
elements in the small card by illegal signal input is also 
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possible. In particular, this has been a problem for 
those cards (such as GSM cards), in which wiring for the 
signal I/O is drawn out from the sm.all -ard. In addition, 
although it is easy to build the configuration needed to 
hold an inserted card into a PC card slot, it is difficult 
to make the adapter for card connection with a 
configuration that holds the small cards well enough. 



[0009] 

Moreover, it is physically possible to install a small 
card in the adapter for card connection from the rear 
side, while the adapter for card connection is installed 
in the PC card slot. The user m.ight attemp^t to install a 
small card even in this condition. In this case, since 
large external pressure might be applied to the connector 
of the PC card slot, it might cause the damage of the 
connector . 



[0 010] 

In addition, the small card might be inserted intD or 
withdrawn from the adapter for card connection, while the 
adapter is installed in the PC card slot and power is 
being supplied to the informational device. VJhen the 
adapter for rard connection is designed, it is necessary 
to consider preventing the destruction of the smiall cards 
by so-called active insertion and removal. In more 
detail, w^hen a small card is being inserted into or 
withdrawn frc^m the adapter for card connection, the order 
of connection and of the release of connection, and the 
timing of connection and release, with respect to the 
connection terminals of the small card and the connection 
terminals of the adapter for card connection, should be 
approximately constant. The position of the connection 
terminals of the adapter for card connection should be 
accurately set. For example, when a small card is 
installed in the adapter for card connection, connections 
must be made in the following order; the ground terminal, 
then the power-supply terminal, the first signal terminal, 
and the second signal terminal, and finally the DDDDD . 
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The timing of connection should be within specific 
constant allowed limits. Therefore, the design of an 
adapter for card connection v;hich guarantees correct 
operation with active insertion and removal is rather 
di f f icult . 

[0011] 

Thus, the first objective of this invention is to 
solve the technical problem described above, by preventing 
the small card from falling out of the adapter for card 
connection while the adapter is installed in the card 
slot, and thus provide an adapter for card connection that 
is m.ore reliable. The second objective of this invention 
is to prevent the insertion or removal of the small card 
while the adapter is installed in the card slot, and thus 
provide an adapter for card connection that is more 
reliable and is in a simpler configuration. 

[0012] 

The third objective of this invention is to p^rovide an 
adapter for card connection which has a configuration that 
displays whether or not a small card is in place, 
especially while the adapter for card connection is 
installed in the card slot. 

[0013] 

[Means for Solving the Problem and Advantages of the 
Invention] 

The invention v/hich is described in claim 1 so as to 
accomplish the above obje::tive is an adapter for card 
connection used to connect the connectors of a card slot 
that conforms to a set first standard, with a card that 
conforms to a second standard which is different from said 
first standard, and characterized in that it comprises: 
a first connector which is electrically connected to said 
card slot and conforms to said first standard; 
a second connector which conforms to said second standard; 
signal conversion processing circuitry, which is connected 
with said first and second connectors, and, for the 
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signals that conform to said first and said second 
standards, provides a means for con^^ersion between the two 
standards; and 

a housing, in which said first connector, second 
cc^nnector, and signal conversion processing circuitry are 
hC'ld, and which is comprised of an entrance tor card 
insertion, i.e. an opiening that is approximately 
orthogonal to the direction in which said adapter for card 
connection is inserted into said card slot, and a card 
accommodation space, that accepts cards that conform to 
said second standard from this entrance for card insertion 
and contains the cards. 

[0014] 

It is desirable that the adapter for card connection 
described above be formed as a card which is suitable for 
card slots which conform to said first standard. That is, 
it is desirable that said housing be formed as a card 
which is almost the same as a card that conforms to the 
first standard. In this case, it is desirable that the 
direction which is almost perpendicular to the direction 
of card slot insertion be parallel to the upper and lov/er 
sides of the corresponding card's shape. 

[0015] 

The first connector as described should hav^e an end 
that can be placed against said card-slot cc-nnector. It 
is desirable that the second connector described above be 
laid out in such a positi^on that the card for the second 
standard, which is accommodated in the accommodation space 
as described above, is able to make contact with its 
terminals. It is desirable that the rear end, in terms of 
the direction in which it is inserted into the card slot, 
of said accommodation space, not be open. That is, it is 
desirable that said rear end be blocked so that the card 
for said second standard cannot be inserted or withdrawn. 

IDD16] 
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It is desirable that it is possible for the card slot 
,3^.:;,nnector described above and the first connect'i^r to make 
c-ontact with and be connected to^ each other. In addition, 
the adapter for card connection described above can be 
supplied with power through a card slot connecter or the 
first connector. In this case, the card that C'l^nfc-rms to 
the second standard can be supplied with power through the 
adapter for card connection. 

[0017] 

Said card slot may be a slot for the insertion of 
standard memory cards for personal computers. Here, a 
slc^t for the insertion of standard memory cards for 
personal computers means a card slot that may n-ormally be 
provided on a PC. Such card slots confc^rm to the PC-card 
standard or the CF-card standard. A card that conforms to 
either of these standards has an I/O control circuit that 
controls the I/O of data on the card's side. Here, I/O 
control circuit includes a circuit for the control of the 
writing and reading of data to an on-chip memory IC . 

[ C:' 018] 

V/hen the card for the secc^nd standard is accommc-dated 
in said accommodation space, i. t is desirable that tne 
ascommodation space be formed in such a way that tne card 
does not protrude outside the accommodation space. A 
wiring substrate is accommodate! in the housing described 
above, and the first connector, the second connector, and 
a signal conversion processing circuitr^y- may be mounted on 
this wiring substrate. 

[0019] 

Said housing may have a resin frame and a metallic 
cover which covers this resin frame- Said signal 
conversion processing circuitry may include a pin-layout 
conversion circuit for converting between the pin layout 
of cards for the first standard and the pin layout of 
cards for the second standard. The signal conversion 
processing circuitry described above may include signal 
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processing circuits for converting between signals for 
cards of said first standard and signals for cards of said 
second standard, and processing to ensure a match between 
standards . 

[ 0020] 

The card for the second standard described above may 
be a memory card which has an on-chip memory IC and a data 
storage function. According to this configuration of the 
invention, the card accommodation space has an entrance 
for card insertion that is open in a direction that is 

_i ^ „^^..^v.^n ;,T- t-n the- direction in which the adapter 

is inserted into the card slot (hereafter referred to as 
the direction of adapter insertion) that conforms to the ^ 
first standard. The card accommodation space is formed in 
the housing of the adapter for card connection, and a card 
that conforms to the second standard is inserted via the 
corresponding card-insertion entrance. That is, the 
direction in which the card for the second standard is 
inserted (hereafter referred to as the direction of card 
insertion) is almost perpendicular to the direction in 
which the adapter is inserted. 

[0021] 

in this configuration the card that conforms to the 
second standard cannot be inserted or withdrawn in the 
direction of an adapter insertion. Therefore it is not 
possible to withdraw the card for the second standard from 
the adapter for card connection -while the adapter is 
inserted into a card slot, and the card for the second 
standard cannot be inserted into or withdrawn from the 
adapter for card connection. This stops the application 
of unnecessarily large external power levels to the card- 
slot connector. Active removal from and insertion in the 
adapter for card connection can be prohibited for the card 
that conforms to the second standard. Active insertion 
and removal thus need not be provided for and the design 
of the adapter for card connection will be simpler.. 
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[0022] 

An invention described in claim 2 is an adapter for 
card connection as described m claim 1, and characterized 
in that said first standard defines that the card which is 
to be installed in said card slot has an I/O control 
circuit. In this configuration, as the first standard 
prescribes that there is an I/O control circuit in the 
card, the adapter for card connection or the card for the 
second standard should have an I/O control circuit. When 
the adapter for card connection has an I/O control 
circuit, it is desirable that the signal conversion 

- r- -q.^.c-^-,'-; H^d shove includes such an 

processing ciicuxLry 

I / control circuit. 
[0023 ] 

Standard cards which are prescribed as having an I/u 
control circuit in the card include the PC card, the CF 
card, the small PC card (SPC: its external dimension is 
42.8 X 45 X 5.0 mm), and so on. The invention described 
in claim 3 is an adapter for card connection as described 
in claim 2, and characterized in that said signal 
conversion processing circuitry includes an I/O control 
circuit for the I/O control of a card which conforms to 
said second standard. 

[0024] 

An adapter for card connecticn m this configuration 
is equipped with an I/O control ::ircuit. Therefore the 
second standard may be prescribed with the I/O control 
circuit on either the card-slot side or the card side. 
Card standards which are prescribed as having an I/O 
control circuit on the card-slot side include SmartMedia, 
the MultiMediaCard, the MiniatureCard , the MemoryStick. 
the SIM {Subscriber Identity Module) card, and so on. 

[002 5] 

The invention described in claim 4 is an adapter for 
card connection as described in claim 2, and characterized 
in that said second standard defines that a card which 
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conforms to this second standard will have an I/O circuit. 
In this configuration, an adapter for card connection need 
not have a function for controlling data I/O. The signal 
conversion processing circuitry may therefore have a pin- 
layout conversion circuit for comforting between pin 
layouts . 

[0026] 

Standard cards which are prescribed as having an I/O 
control circuit in the card include the PC card, the small 
PC card, the CF card, and so on. The invention described 
in claim. 5 is an adapter for card connection used to 
connect a card slot that conform.s to a set first standard, 
with a card that conforms to a second standard which is 
different from said first standard, and characterized in 
that it comprises: 

a first connection part that conforms to said first 
standard; 

a second connection part that conforms to said second 
standard; 

a housing, in which said first connection part and second 
connection part are held, and which is comprised of an 
entrance for card insertion, i.e. an opening that is 
approximately orthogonal to the direction in which said 
adapter for card connection is installed in said card 
slot, and a card accorrimodat ion space, that accepts cards 
that conform to said second standard from this entrance 
for card insertion, and contains the caids ; and 
a display mechanism set in the adapter's rear end in terms 
of its direction of insertion in said card slot (the end 
which should be on the card slot's aperture when the 
adapter for card connection is inserted) , and which 
indicates whether a card that conforms to said second 
standard is contained in said housing, 

[0027] 

In the card accommodation space of the housing, a card 
is inserted from a direction of card insertion w^hich is 
perpendicular to the direction of adapter insertion. 
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Therefore, the rear end of the housing need not be open. 
In terms of keeping the housing strong, and preventing the 
entry of foreign matter into the card accommodation space, 
it is desirable that the rear end of the housing be 
blocked. In this co^nf igurat ion , whether or not a card 
that conforms to the second standard is inserted into the 
corresponding adapter cannot be confirmed from the card 
slot's aperture while the adapter for card connection is 
inserted into the card slot. 

[0028] 

In this inventiC'n, a display mechanism that indicates 
v/hether or not a card which cc-nforms to the serond 
standard is accommodated in the card accommodation space 
is installed in the rear end of the housing. This makes 
it easy to confirm v/hether or not a card is in place. If 
the display mechanism is configured in such that it can be 
viewed from the card slot's aperture, it will be easier to 
distinguish whether or not an adapter for card connection 
is connected to the card slot and whether or not a card 
that conforms to the first standard is connected to the 
card slot- 

[0029] 

The invention described in claim 6 is an adapter for 
card connection as described in claim 5, and characterized 
in that said display mechanism includes the sv;itch 
material, which is operated w^hen a card that conforms to 
said second standard is installed in said card 
accommodation space, and a display lamp, set in the 
adapter's rear end in terms of its direction of insertion 
in said card slot, and for v;hich the pc^wer supply is 
turned on/off by this switch material. 

[0030] 

In this configuration, a switch is operated when a 
card is inserted into the card accommodation space of an 
adapter for card connection. This switches a display lamp 
on or off.. Power to the display lamp can be supplied from 



- 15 - 



an internal power supply such as an on-chip power supply 
in the adapter for card connection. It is, however, easy 
to confirm whether a card is inserted or not while the 
adapter for card connection is not connected to a card 
slot. It is thus desirable tc have a configuration such 
that said display lamp is supplied with power from the 
card slot and the display lamp is only supplied with power 
when the adapter for card connection is inserted into a 
card slot . 

[0031] 

The invention described in claim 7 is an adapter for 
card connection as described m claim 5, and characterized 
in that said display mechanism includes a moving part, 
which is displaced by the insertion or removal of a card 
from said card accommodation space, and an obseri-able 
means, set in the adapter's rear end in terms of its 
direction of insertion in said card slot, by which the 
displacement of this moving part can be seen from outside 
said housing. 

[ 0032 ] 

In this configuration, the motion of a m;.ving part 
which is displaced when a card is inserted into or 
withdrawn from the card accommodation space is made 
visible from outside the housing by an observable means. 
This makes it easier to ronfirm whether or not a card is 
in place in the cari accommodation space. For example, 
the moving part described above may be m.ade of a springy 
material that is deformed by contact with a card which is 
being inserted into or withdrawn from the card 
accommodation space. In this case, said observable means 
may include an indicator which is displaced by the elastic 
deformation of the springy material described above and a 
window in the rear end of the housing that opens into the 
card accommodation space. The indicator thus appears oi 
disappears from view in the corresponding window. In this 
case, it is desirable that the indicator be of a color 
which is easy to see and confirm (a different color from 
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the rear end of the housing, a fluorescent color, and so 
on) . The indicator may be formed of the springy material 
or may be configured of another material which is attached 
to the springy material. 

[0033 ] 

The above moving part may be displaced in the 
direction of card insertion. In this case, the moving 
part described above may be operated by contact with the 
tip of the card. The moving part described above may be 
displaced in a direction which is almost perpendicular to 
the direction of card insertion (for example, in a 
direction which passes through the upper and lower sides 
of the card-shaped adapter for card connection) . In this 
case, the moving part may be displaced in the direction of 
either the upper side or the Icwer side of the card. 

[0034] 

The displacement of the moving part by the card's 
insertion or removal may be achieved by installing a notch 
in the card's side and installing a catch to engage the 
notch in the moving part. The in^^entiDn described in 
claim 8 is an adapter for card connection as described in 
claim 5, and characterized in that said display mechanism 
includes an observable means, set in the adapter's rear 
end in terms of its directic^n of Insertion in said card 
slot, so that whether or not a card is contained in said 
card accommodation space can be seen from outside said 
housing . 

[0035] 

In this configuration, the presence of a card in the 
card accommodation space can be observed from the rear end 
of the adapter by the operation of the observable means of 
the card. In this way, users are able to know whether or 
not a card is in place. In this case, the observable 
means of the card may include a window that opens from the 
rear end of the housing into the card accommodation space. 
In this configuration, it is desirable that at least the 
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periphery of the window in the rear end of the housing as 
described above be colored with a color that can be 
distinguished from the color of the card. The visibility 
and effectiveness of confirmation will be greater if the 
housing is colored with a different color from that of the 
card or if the part of the card that is xn the window is 
of a different color from the rear end of the housing. In 
addition, the visibility and effectiveness of confirmation 
of the card's presence can be improved by placing a lens 
in the window described above, etc. 



[Embodiment of the Invention] 

This embodiment of the invention is described below in 
detail, with reference to the accompanying drawings. 
Figure 1 is an isometric view of the external 
configuration of adapter for card connection 1 that is 
used in an embodiment of this invention. Figure 2 is an 
expanded isometric view of adapter for card connection 1 
of figure 1, rotated by 180 degrees around a perpendicular 



axis . 



[0037] 

This adapter for card connection 1 (hereafter referred 
to as adapter 1) has the same external shape as a standard 
CF card, where CF represents the first standard (that is, 
the CF-card standard) . VJithin adapter 1 is card 
accommodation space 2 in v.-hich a card that conforms to the 
MultiMediaCard standard, v/hich represents the second 
standard (that is, the Multimedia card) 100 (hereafter 
referred to as card 100). By accommodating card 100 in 
card accommodation space 2 and combining card 100 with 
adapter 1, card 100 is accommodated, without protruding, 
in card accommodation space 2, Adapter 1, when combined 
with card 100, will configure a CF card. Adapter 1 can 
therefore be used by installing it in CF-card slot 301, 
which is installed in an informational device 300 such as 
an electronic note. 



- 18 - 



[0038] 

Adapter 1 has housing 10 which is formed of frame 11 
made of resin and metallic covers 12 and 13 (see figure 3) 
which cover the upper and lower sides of this frame 11 (m 
a position shown as figure 1 or figure 2). Female 
connector 21 (the first connector) is in front end 15 of 
this housing 10, which, when it is installed, should be 
connected with male connector 302 which is in place in CF 
card slot 301. Card accommodation space 2, which is 
formed in housing 10, has entrance for card insertion 2A 
which opens onto side 16 that is next to end side 15. 

j_^-„„ 9 i c ■hi ;-,rked in the other 

(jara accoiiuuouctuxi_'ii oj^oi-- ^ ^- 

directions and card 100 cannot be inserted or withdrawn 
other than via entrance for card insertion 2A. 

[0039] 

card 10 0 is almost rectangular, like a thin board, and 
within it a memory IC is sealed in resm. .Several (seven) 
terminals 111 are exposed on its bottom side. Its 
dimensions are; length 32 mm, width 24 mm, and thickness 
1.4 mm, and this conforms to the MultiMediaCard standard. 
Terminals 111 are laid out in a line along leading edge 
112. The corner on one side of leading edge 112 is =ut 
obliquely and card 10 0 is thus configured in such a way 
that its insertion m an incr-rrect position can be 
prevented . 

[0040] 

Card connector 22 (the second connecter) , which is 
connected electrically with terminals 111 of card 1, is 
laid out within card accoitmodat ion space 2 (its inner part 
as seen from entrance for card insertion 2A) . Therefore 
by inserting card 100 in adapter 1 via entrance for card 
insertion 2A, card 100 can be combined mechanically and 
electrically with adapter 1. In this state, if adapter 1 
is in place in CF card slot 301 and adapter and card are 
combined mechanically and electrically, card 100 is 
combined mechanically and electrically with CF card slot 
3 01. 
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[0041] 

Slot connector 21, which is inserted intc^ CF card slot 
301, is formed in front end 15. Said connector should be 
opposite CF card slot 301. Card insertion entrance 2A for 
the insertion of card 100 is formed Dn side 16. The 
direction in which CF card slot 301 is inserted into 
adapter 1 (hereafter referred to as the "direction of 
adapter insertion"), Rl . is perpendicularly to the 
direction m which card 100 is inserted into adapter 1 
(hereafter referred to as "direction of card insertion") , 
R2 . Therefore, when adapter 1 is inserted into CF-card 
sl'it 301, rear end 17 of housing 10 is exposed in CF-card 
slot 3 01. That is, this rear end 17 blocks card 
accommodation space 2 from the outside. 

[0042] 

Card 100 will therefore not be carelessly withdrawn 
from adapter 1, which is inserted into CF card slot 301. 
VJhile adapter 1 is inserted into CF card slot 3 01, large 
external forces will not be applied to conne-jtor 3 02 of 
CF-card slot 301, because card 100 cannot be inserted or 
v/ithdrawT^ and the careless remcval of card 130 :i s not 
possible. As card 1 can only be inserted or withdrawn 
vyhile adapter 1 is not in CF card slot 3 01, safe insertion 
and removal of card 1 (active insertion and remcval) need 
not be assured v/hen adapter I is electrically connected to 
informational device 300 (active state). There is thus an 
advantage in terms of the simplicity of design of adapter 
100 . 

[0043] 

In this embodiment, another feature of adapter 1 is 
that display mechanism 25 is installed, in rear end 17 of 
housing ID, to display whether or not card 100 is dn place 
in adapter 1. This display mechanism 2 5 includes a sv;itch 
mechanism, described later, which is electrically 
connected with light emitting diode 21. Light emitting 
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diode 27 is placed in window 26, formed in rear end 11, 
when card 100 is accommodated in card accommodation space 
2 and inserted into adapter 1. 

[0044] 

When adapter 1 is inserted into CF card slot 3 01, rear 
end 17 of adapter 1 is exposed in CF card slot 301 and 
card 100 cannot be seen. It is thus not possible to 
confirm whether or not there is a card in card 
accommodation space 2 00. In this embodiment, when card 
100 is inserted, power can be supplied to light emitting 
diode 27 through the switch mechanism described above. 
The insertion or rem.oval of card 100 is then indicated by 
turning on/<jff light emitting diode 27. 

[0045] 

The configuration of adapter 1 is described below in 
detail. Figure 3 is a cross-sectional view, which is seen 
from the cutting plane along the direction of card 
insertion R2 . Figure 4 is a plan view Df the internal 
configuration, as seen through upper metallic cover 12. 
Figure 5 is a cross -sect i jnal view^ in the direction of the 
arrows along the line V to V in figure 4. Frame 11 
comprises of the frame's main iDody llA and holding frame 
IIB. The frame's main bo:ly llA is almost U-character- 
shaped in the plan view, one side next to front end 15 of 
adapter 1 is op-en, and it is formed as a connector- 
insertion part for the insertion of slot connector 21. In 
the frame's m.ain body llA, indentation _1 ] a in the V7irinq 
substrate support is formed in some part w^ithin rear end 
17 . 

[0046] 

In both sides 16 and 18 of the frame's main body llA 
and IIB, key trenches 31 and 32 (see figures 1 and 2) are 
formed. They guide adapter 1 within CF card slot 3 01 and 
match with a key (not shown in the figure) that is formed 
on a side of CF card slot 301. Pushing edge 33A and 
engaging edge 3 3B bent into the frame's main body llA are 



formed in appropriate parts of metallic covers 12 and 13, 
and metallic covers 12 and 13 are combined v;ith the 
frame's main body llA by pushing edge 33A into a pushing 
trench which is formed in a 'Corresponding part ot the 
frame's main body llA, and engaging edge 33B makes contact 
with an engaging indentation formed in a corresponding 
part of the frame's main body llA. 

[0047] 

As shown in figure 5, wiring support indentation 11a 
in the frame's main body llA supports one end of roughly 
rectangulai" willing substrate 4C). Lead 21a of slot 
connector 21 is soldered to the opposite end of this 
wiring substrate 40. Slot connector 21 is thus combined 
mechanically and electrically with wiring substrate 40. 
As slot connector 21 is held by upper and lower metallic 
covers 12 and 13, the above opposite end of wiring 
substrate 40 is supported through this slot connector 21. 
Card connector 22 is mounted around the end of this wiring 
substrate 40 that is opposite t :■ entrance for card 
insertion 2A. 

[0048] 

Holding frame IIB is comprised of a roughly ladder- 
shaped in plan view product, made of resin. This holding 
frame llB has a couple of bar members 3 5 and 3G of the 
holding substrate which hold t^tn ends of wiring substrate 
40, one for slot connector 21 and the other op-pcsite that. 
In addition, holding frame HE combines the couple of bar 
parts for holding substrate 35 and 36 be combined with 
holder-connector 37 which holds card connector 22 to 
wiring substrate 40 and is near entrance for card 
insertion 2A, This holding frame IIB has guide 38 which 
makes wiring substrate 40 be held for lower metallic cover 
13 and its upper side guides card 100 during its insertion 
in and removal from card accommodation space 2. 

[0049] 

One surface of holding frame IIB is in contact with 



upper metallic cover 12. Therefore one end of wiring 
substrate 40 is narrow-held by substrate support 
indentation 11a in the frame's main body llA and another 
bar member 3 5 of the holding substrate. Slot connector 

21, which will support the opposite end of wiring 
substrate 40, is held by lower metallic cover 13. Holder- 
connector 37 of wiring substrate 40 holds card connector 

22. In addition, wiring substrate 40 is held under 
metallic cover 13 near entrance for card insertion 2A by 
guide 38. Thus each part of adapter 1 is held firmly and 
does not rattle about . 

[;)050] 

Upper and lower metallic co\'ers 12 and 13 have 
respective notches 12a and 13a that have trapezoid-shape . 
Wiring substrate 40 has notch 40a that has trapezoid-shape 
and fit on notches 12a and 13a, around the center of card 
insertion entrance 2A. Furthermore, concave part lib is 
formed in main body llA of the frame, around the center of 
card insertion entrance 2A, which has trapezoid-shape and 
can fit on notches 12a, 13a, and 40a. The rear part of 
card 100 inserted intc card accommcdat ion space 2 can be 
firmly held in place by these configurations, that is, at 
the position of notches 12a, i3a and so on. Therefore, 
card 100 can be removed easily. Notches 12a, 13a and so 
on can have some other shape than trapezoid, for example 
semicircular, so that it is easy for users to retrieve the 
card . 

[0051] 

Card accommodation space 2 is prescribed substantially 
by the follov;ings: 

•the lower surface of upper metallic cover 12; 

•its sides, that is, card insertion entrance 2A and 

holder-connector 37 of holding frame IIB; 
•the upper surface of guide 36; 

•the inner sides of the bar members 35 and 36 of the 
holding frame; and 
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•the upper surface of card connector 22. 

Card 100 inserted from card insertion entrance 2A can 
be guided in and finally held in an electrically connected 
state in the following sequence: 

.the lower surface of upper metallic cover 12 and the 
upper surface of frame llA (the upper surface of 
concave part lib) guide the card; then 
•the upper surface of guiding part 38 guides the 
card; then 

•the upper surface of card connector 22 guides the 

card; then finally 
•terminal part 111 and terminals 22a of card 

connector 22 are connected electrically. 

[0052] 

Figure 6 is a plan view, which shows the configuration 
of card connector 22. Card connector 22 has seven 
terminals 22a that correspond to seven terminal parts 111 
in the bottom surface of card 100, and switch terminal 22b 
that connects to the resin part in the bottom surface of 
card 100. Switch terminal 22b composes the mechanism for 
switching described above, as one of the components of 
display mechanism 25. Terminals 22a and 22b are composed 
of a springy and conductiv^e material, and are in contact 
with the bottom surface of card 100 (terminal parts 111 or 
the resin part), when card 100 is inserted in card 
accommodation space 2. Elastic terir.inals 22a and 22b are 
then pressed out towards wiring substrate 40 to allow card 
100 to be inserted. As a result, the elasticity of seven 
terminals 22a presses them firmly against terminal parts 
111 on card 100, to achieve the electrical connection to 
them. These seven terminals 22a are connected to the 
circuitry, which has been formed on wiring substrate 40. 

[0053] 

Figure 7 is an expanded cross- sectional view of the 
configuration around switch terminal 22b. Switch terminal 
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22b is connected to light-emitting diode 27 via the 
circuitry that has been formed on wiring substrate 40. 
switch terminal 22b is formed in a convex shape, directed 
out into card accoirmodation space 2. and has card-contact 
part 221 in its middle. Tip part 222 of this switch 
terminal provides a point of contact. Point of contact 28 
is opposite tip part 222 of switch terminal 22b, on the 
surface of card accommodation space 2, in wiring substrate 
40 This point of contact 28 is connected to a power line 
of the circuitry in the lower surface of wiring substrate 
40, via a through hole (not shown in the figure), for 

that is supplied 
example. The power j-xnt « w^.^..^ - 

with a power supply voltage fro^m information device 300 
via slot connector 21, when adapter 1 is inserted in CF 
card slot 3 01. 

[0054] 

When card 100 is inserted m card accommodation space 
2, switch terminal 22b is elastically deformed downward so 
that it makes contact with point of contact 28. In this 
state, when adapter 1 is inserted into CF card slot 301, 
electric power is supplied to light emioting diode 27 via 
slot connector 21, power supply line, switch terminal 22b, 
etc. The light emitting diode thus emits light to 
indicate that card 100 has been inserted int 3 adapter 1. 

[0055] 

Light emitting diode 27 is placed on wiring substrate 
40 so that it can be seen through windc:-w 26 that is formed 
in the rear end 17 of housing 10, as shown in figure &. 
Light emitting diode 27 may also be supplied with power 
from a battery that is built-in to adapter 1. In this 
case, whether card 100 is inserted or not can be indicated 
by the light from light emitting diode 27, even if adapter 
1 has been removed from CF card slot 301. The inside of 
card accommodation space 2 is visible through card 
insertion entrance 2A when adapter 1 has been removed from 
CF card slot 301, so display by light emitting diode 27 is 
then not necessary. Therefore, the method of having CF 
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rard slot 301 supply power, as noted above, is better than 
using a built-in battery, from the viev;point of simplicity 
of configuration. 

[0056] 

Figure 9 is a bottom plan view that shows the internal 
configuration of adapter 1, as it would be seen through 
lower metallic cover 13. Signal conversion circuitry, 
which can convert between the signals in accord with the 
first and second signal standards, is formed on the lower 
surface of wiring substrate 40, that is at the opposite 

^,-. = r.^-. 9 The circuitry 

side ot cara accoimuudctL. xun ^t--^~ - - • 

consists of control IC 41, EEPROM 42, p-.ver IC 43, filter 
circuit 44, electrolytic capacitors 45, 46, oscillator 
circuit 47, and other circuit elements 48 such as chip 
resistances, chip capacitors and so on. Wiring conductors 
(not shown in the figure) that compose the wiring for the 
circuit are formed on the surface of wiring substrate 40. 

f 0057 1 

The signal conversion circuitry converts between the 
pin arrangements for slot connector 21 that accords with 
the first standard and card connector 22 that accords with 
the second standard, and can also process signals to 
convert them between the two standari.5. The circuitry has 
an I/O control circuit that can control the input/output 
of data to/from card ICO, which includes a memory IC. 

[0058] 

Multimedia cards and CF cards have different numbers 
of pins, namely, with the former having 7 pins while the 
latter has 50. Therefore, it is impossible to convert 
signals by a simple translation between the pin 
arrangements. As a result, some kind of conversion of 
signals is necessary. Figure 10 is a plan view of the 
configuration of a card connector for connecting 
multimedia cards that is used in the second embodiment of 
the invention. In the following description of this 
embodiment, figures 1 to 5, and figures 8 and 9 wil] be 



referred to again. 



[0059 ] 

Card connector 50 that is used in this embodiment has 
the same numbers of (i.e. 7) terminals 51 as terminal part 
111 on card 100. Among these terminals, terminal 51a that 
supplies card 100 with a power-supply voltage is also used 
as a switch terminal. Namely, terminal 51a has the same 
composition as switch terminal 22b of the first embodiment 
described above, as shown in figure 11. Point of contact 
52 that is connected to light emitting diode 27 is placed 

■ .-.,,>,_.-^-,4-^ /in ^.TM^^.c-i i-pa t-he T'osition of the tip 

part of terminal 51a (at the same position as point of 
contact 28 in the first embodiment) . 

[0060] 

When card 100 is inserted into card accommodation 
space 2, terminals 51 are elastically deformed and firmly 
make contact with terminal part 111. At that time, the 
tip parts of terminal 51a will then be in contact with 
point of contact 52. In this situation, when adapter 1 is 
inserted in CF card slot 301, power-supply voltage from 
information device 300 reaches terminal 51a. This results 
in the power supply voltage being supplied to light 
emitting diode 27 \'ia point of contact 5: 



1^ . 



[0061] 

The terminal for electrical connection with card 100, 
of this embodiment can thus be used to switch between two 
states, a state in which light emitting diode 27 is 
supplied with power and a state in which light emitting 
diode 27 is not supplied with power. Figure 12 is a bloc]^ 
diagram to explain the third embodiment of this invention. 
In the following description of the embodiment, figures 1 
to 5 and figures 8 to 11 will be referred to again. The 
card connector used in this third embodiment is almost the 
same as card connector 50 shown in figure 10. A terminal 
that is also used as a switch terminal is unnecessary, and 
it is sufficient that terminals 51, which correspond to 
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terminal part 111 of card 100, have composition to connect 
to terminal part 111. m other words, point of contact 52 
etc. on wiring substrate 40 is unnecessary. 

[0062] 

in this third embodiment, control IC 41 is used to 
control the supply of power to light emitting diode 27. 
This control IC 41 uses raising voltage circuit 41a to 
boost the power-supply voltage, which is provided from 
information device 300 via slot connector 21, for supply 
to card 100. When card 100 is inserted in card 

_ 4-^>-mn r-=,i •= 1^.1 RTGr connGCted to 

accommodation space ^, :=>t;v.=ii - 

respective terminal parts 111 on card ICO, via which they 
are connected to control IC 41. In figure 12, the state 
in which the two pins among terminals 51 that correspond 
to the power supply voltage and the earth level are 
connected to the respective terminal parts 111 on card 100 
is drawn symbolically by showing switches SI and S2 in 
their closed states. 

[0063] 

When adapter 1 in which card 100 is inserted is placed 
in CF-card slot 301, the power -supply voltage is provided 
to control IC 41 from information device 3C0 via connector 
302 and slot connector 21. Control IC 41 then supplies 
card 100 with the power-supply voltage via raising voltage 
circuit 41a. Control IC 41 also checks whether the power 
from raising voltage circuit 41a is being supplied at 
normal levels. The supply of power from raising voltage 
circuit 41a provides light emitting diode 27 with a 
driving voltage so that it emits light. When power is not 
being supplied from raising voltage circuit 41a, light 
emitting diode 27 is not provided with a driving voltage. 

[0054] 

It is thus possible in this embodiment to use control 
IC 41 to turn light emitting diode 27 on /off 
appropriately, and thus indicate whether card lOD has or 
has not been inserted. This does not require any special 



transformation of the card connector connected to termxnal 
part 111 of card 100. Figure 13 is a plan view of the 
internal configuration of an adapter for card connection 
that is used in the fourth embodiment of this invention. 
Figure 14 is a cross -sectional view, facing in the 
direction of the arrows, along the line XIV to XIV in 
figure 13. The same reference numbers as were used in 
figures 1 to 9 are used for those parts in figures 13 and 
14 that correspond to parts that were shown in figures 1 
to 9. 

[0065] 

The difference between adapter for card connection 
(hereafter referred tc as adapter lA) for the fourth 
embodiment, and adapter 1 for the first embodiment, is m 
the composition of the display mechanism that provides an 
indication on the rear end 17 of housing 10 (frame 11) of 
whether or not card 100 has been inserted. Namely, 
display mechanism 70 of adapter lA for this embodiment has 
leaf sprina 71 that is attached to holding frame IIB and 
window 72 that is formed in rear end 17 of hou.sing 10 
(frame 11). As the isometric view in figure 15 shows, 
leaf spring 71 is connected continuously to fixing part 74 
that is fixed to holding frame IIB. Bend 75 that 
protrudes from fixing part 74 is convex and faces into 
r-ard accoimnodation space 2, and has a free end cn the 
opposite side of bend 75 from fixing part 74. Leaf spring 
71 has slider 7 6 that can move al:>ng guiding groove 7 8 
formed in the frame's main body llA between holding frame 
IIB and the frame's ir.ain body llA. Bend 75 is able to 
protrude into indentation 77 that is formed in holding 
frame IIB. 

[0066] 

Slider 76 is rectangular so that it can cover the 
entirety of window 72. and is of a (hopefully luminous) 
color (indicated by the oblique lines) that can easily be 
distinguished from the frame's main body llA. This color 
can be obtained by painting, applying a colored sheet, or 
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making leaf spring 71 of a resinous material that is 
different from that used to make the frame's main body 



llA. 



[0067] 

When card 100 is inserted into card accommodation 
space 2, the corner part at the front edge of card 100 
makes contact with bend 75 of leaf spring 71, and pushes 
bend 75 into indentation 77 of holding frame IIB and 
elastically deforms bend 75. After card 100 has been 
completely inserted in card accommodation space 2, the 

. _n ^ „.-.-.-; n r--n 7 7 and thus 

whole of bend /b is pressea xnuw ^.v^^..^-.^^-- 

l^ngthened, as shown in figure 16. As bend 75 is 
lengthened, slider 76 slides and this alters the relative 
position between slider 76 and window 72. It is thus 
possible to determine whether or not card 100 has been 
inserted by looking through window 72 at colored slider 
76, as long as leaf spring 71 and window 72 have an 
appropriate configuration and are in appropriate positions 
as described below; 

. Slider 76 is in a position that cannot be seen from 

window 72, when card 100 is not inserted. 
. Slider 76 is in a position such that it fills the 

whole of window 72 when card 100 has been inserted. 

10068] 

When card 100 is removed from card accoimaodation space 
- the spring power in leaf spring 71 restores bend 75 to 
Its original bent state. As a result, slider 76 returns 
to a position that cannot be seen from window 72. In this 
embodiment, it is possible to indicate whether or not card 
100 has been inserted by a mechanical configuration m 
which leaf spring 71 is elastically deformed or is in its 
resting state according to whether card 100 has been 
inserted or removed. As this configuration needs no power 
supply, it is possible to indicate whether card lOD has 
been inserted or not even when adapter 1 is not inserted 
into CF card slot 301. 
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[0069] 

card connector 22A is used in this embodiment. It has 
the same configuration as card connector 22 in the frrst 
embodiment except that switch terminal 22b is absent. 
Figure 17 is a plan view of the internal configuration of 
an" adapter for card connection that rs used in the fifth 
embodiment of this invention. Figure 18 is a cross- 
sectional view, in the direction of the arrows, along the 
line XVIII to XVIII in figure 17. The same reference 
numbers as were used in figures 13 and 14 are used for 
those parts shown in figures 17 and 18 that correspond to 
parts that were shown in figures 13 or 1-. 

[C070] 

Adapter for card connection IB (hereafter referred to 
as adapter IB) for the fifth embodiment is similar to 
adapter lA for the fourth embodiment described above. The 
difference between adapter IB and adapter lA is in the 
configuration of the mechanism for indicating, at rear end 
17 of housing 10 (frame 11), whether or not card 100 has 
b^.n inserted. Namely, display mechanism SO of adapter IB 
for this embodiment has leaf spring 81 attached to holding 
frame IIB and window 82 formed in rear end 17 of housing 
10 (frame 11). Leaf spring SI is made up of fixing part 
84 fixed to holding frame IIB, and a pair of spring leaves 
81A and BIB that protrudes from fixing cart 84 m a V 
.hape spring leaf BIA passes through .urved indentation 
£5 formed in holder-connector 37 of holding frame IIB, and 
the tip of sprina leaf 81A is hooked to one end of wiring 
substrate 40. The body of spring leaf BIB extends 
obliquely into card accoimodation space 2. Slider 86, 
that can move by sliding along guiding groove 88 that has 
been excavated between the frame's main body HA and 
holding frame IIB. is formed on the tip of spring leaf 
BIB, and situated between holding frame IIB and the 
frame's main body llA. 

10071] 

Slider 86 is rectangular and can cover the whole of 
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window 82, and is of a (hopefully luminous) color 
(indicated by the oblique lines) that is easily 
distinguished from that of the frame's main body llA. 
This color can be obtained in the same way as for slider 
76 of the fourth emb.odim.ent described above. l^Jhen card 
100 is inserted in card accoironodation space 2, a corner at 
th- front edge of card 100 will make contact with spring 
l.af 81B of leaf spring 81. As card 100 is pushed spring 
leaf BIB is elastically deformed until it makes contact 
with the side of holder-connector 37. VJhen spring leaf 
81B is in contact with the side surface of holder- 

, ^ ^ _ .J 1 n ^~-..r^ v^^ar^ fnllv inserted in 
ronnector 37, cara luu wixx iic.^ ---^^ . 

oard accommodation space 2, and terminal part 111 wiH be 
connected to terminals 22a of slot connector 22A, as shown 
in figure 19. 

[0072] 

Slider 86 is made to slide by the elastic deformation 
f spring leaf 31B, and the position of slider 86 relative 
window 82 changes. Therefore, it becomes possible to 
d-termine whether or not card IOC has been inserted by 
looking through window 82 for the colored slider 86, as 
long as spring leaf BIB is composed, relative to the 
position of window 82, in the way described below; 

• Slider 86 is in a position that cannot be seen from 

window 82, when card 100 is not inserted. 
. Slider 86 is in a positicn such that it fills the 
whole of window 82 when card 100 has been inserted. 



o 

to 



1 0073] 

When card 100 is removed from card accommodation space 
2, spring leaf eiB is restored to its original shape, that 
is extended obliquely into card accommodation space 2, by 
the spring power of spring leaf 81B.. As a result, slider 
86 returns to its position behind window 82. The 
configuration of this embodiment thus makes it possible to 
obtain the same effect as trom the fourth embodiment 
described above. 



[0074] 

card 100 that has been inserted into card 
acconunodation space 2 is held between terminals 22a and 
upper metallic cover 12 by the spring power m terminals 

ooA Th^ sprina power of leat 
22a of card connector ^^a. ^ l 

spring 81 is so weak that card 100 cannot be ^i^lodged 
from its position between terminals 22a and upper metallic 
.-over 12 by this spring power. Figure 20 is a plan view 
of the internal configuration of an adapter for card 
connection that is used in the sixth embodiment of this 
invention. Figure 21 is a cross - sectional view in the 
direction of the arrows along the line ZXI to XXT 
figure 20. The same reference numbers .s were used m 
figures 13 and 14 that showed the fourth embodiment as 
described above are again used for those parts shown in 
figures 20 and 21 that correspond to parts that were shown 
in figures 13 or 14. 

[0075] ^. T„ 

The difference between adapter for card connection IC 

(hereafter referred to as adapter IC) f the sixth 
embodiment and adapter lA of the fourth embodiment is in 
t^he configuration of the mechanism for displaying, at the 
rear end 17 of housing 10 (frame 11), whether or not card 
100 has been inserted. Hamely, display mechanism 90 of 
adapter IC for this embodiment has sliding block 91 that 
slides freely along bar member 35 of holding frame IIB, 
coil spring 92 that encourages the movement of sliding 
block 91 in one direction, and window 93 formed m rear 
end 17 of housing 10 (frame 11)- 

[0076] , 

Near the point at which the holding frame's bar member 
35 meets holder- connector 37. indentation 94 is formed to 
allow for sliding block 91 and its motion, as is shovm m 
figure 22. Sliding block 91 is placed within indentation 
94 and compressed coil spring 92 is established between 
the end surface on the inner side (in the direction of 
card insertion) of sliding block 91 and the surface of the 
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inner wall of indentation 94 that is opposite that end 
surface. Sliding block 91 has rectangular indicator 91a, 
that is parallel with the outer side surface (the side 
facing rear end 17) of the holding frame's bar member 35. 
The surface of indicator 91a is divided into the following 
two regions on the side that is directly opposite window 
93 ; 

. colorless area 91A on the inner half in terms of the 

direction of card insertion, and 
. colored area 91B (indicated by the oblique lines) on 

the outer half in terras of the direction of card 

insertion . 

Colorless area 91A and colored area 91B are formed such 
that either can fill the whole of window 93, and colored 
area 91B is colored. This color can be obtained in the 
same way as for slider 76 of the fourth embodiment 
described above. 

[0077] 

When card 100 is not yet inserted in card 
accoimnodation space 2, sliding block 91 is held at its 
outermost position in terms of the direction of card 
insertion by the spring power of compressed coil spring 
92, and colorless area 91A is behind window 92. When card 
100 is inserted in card accommodation space 2, the front 
edge of card 100 makes contact with sliding block 91, and 
slides sliding block 51 against the spring power of coil 
spring 92. VJhen card 100 has been fully inserted, 
terminals 22a of card connector 22A and the terminal part 
of card 100 are fully in contact, and sliding block 91 has 
moved so that colored area 91B is behind window 93. As a 
result, it becomes possible to determine that card 100 has 
been inserted by viewing colored area 91B through window 
93 . 

[DD7B] 

When card 100 is removed from card accommodation space 
2, sliding block 91 is returned to its original position 
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by the spring power of corl spring 92. Therefore colored 
area 91B leaves its positron behrnd wrndow 93, and 
colorless area 91A rather than colored area 91B wrll be 
observed from outside. The configuration of thxs 
embodiment thus enables the same effect as the fourth 
embodiment described above. 

''''ll,ure 23 is a plan view of the internal configuration 
of an adapter for card connection that is used in the 

. ^- fhi^ indention. The same reference 

seventh embodiment of this m/encicu 

1 1 A t-Vi»t- showed tne 
numbers as were used m figures i. -..^ 

fourth embodiment as described above are used tor those 
parts shown in figure 23 that correspond to parts that 
were shown m figures 13 or 14. The difference between 

^'.^ in fhpreafter referred to as 
adapter for card connection ID (heiealte 

adapter ID) for the seventh embodiment and adapter lA for 
the fourth embodiment described above is m the 
configuration of the mechanism for displaying, - J"^ 
17 of housing 10 (frame 11), whether or not card 100 ha. 
been inserted. 

[0080] ^ 
Namely, in display mechanism 150 of adapter ID for 

this embodiment, looped spring 152 is placed m 

indentation 151 formed in bar member 35 of holding frame 

IIB and window 153 is formed m rear end 17 of housing 10 

(frame 11) near the innermost part (in the oirection o 

card insertion) of indentation 151. Looped spring 15. is 

a long and narrow loop, and part of it runs in a line 

along the side of card accommodation space Latch 

sticks out from this part into card accommodation space 2. 

[0081] . n • N 

colored indicator region 155 (shown by oblique Ime) 
is forced near the innermost edge of looped spring 152 
(the edge that faces in the direction of card insertion, , 
as shown in figure 24. This color can be obtained m the 
same way as that of slider 76 of the fourth embodiment 



. •h.d above in this embodiment, notch 157 has been 
described aJoove . xx nof-h 
..,.ed on the s.de of card 100 xn advance so that no h 
..p latch 154. When card 100 of such a type 
157 can engage latch corner part 

inserted into card accommodatxon spac. ^^ J 

at the front edge of card 100 m.akes contact wxth latch 
at tne zlul a 1-he direction of card 

154, and pulls looped spr.ng 152 n th d 
insertion. This moves indicator 155 to a pc=it 
„indo„ 153, and indicator 155 co.es to be visible iro. 
outside . 

'""Lr tne looped sprin. 153 has „,oved up -inst the 

^ • q ^^-.f- -n I'^-i the linear part ot ^..■-t-^ 

end surface of indentatx..n l-^, -i - 

■ 1^ -f rard a'— '-'iT-Jnodation space ^) is 

spring 152 (on the side of caid a..- . 

elasticallv deforced, and pressed into ^^^^^ 

When card 100 has been inserted completely '^^^J 

en.a.ed bv notch 15,, and " , 

the spring power in looped sprihg 15.. l^ ^^-^ 

the relationship between the positions of latch 154 of 

, ■ ^--.--q inn are adiusted 

in anr^ nritrh 15/ m CalO 1 u cij. t.. j 
looped spring 152 and nocon 

so that the they engage in this way. 

'°°"hen card 100 is re.ovea fro. card accomodation space 

1^9 c;1ides along indentation l^'l 
2 looped spring 152 sliaes ai^ud 

ccordlng to the .otion of card 100, until it .e^e^^^ 
outermost end surface of indentation 151 - ^ 
facinc m the direction of oara insertion, . 
is pulled further out, latch 154 is disengageo fiom 
157, mainly by the deformation of looped spring 1 ..so 
tha^ card 100 can be drawn away from card accoMnodat i on 
space 2 . 

'""'tL simple configuration of this e^odiment thus 
enables the same effect as does that of the fourth 
embodiment described above. Figure 25 is a plan v.ew 
the internal configuration ot an adapter for ca d 
connection that is used in the eighth embodiment cf 
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invention. Figure 26 is a cross - sect ional view facing m 
the direction of the arrows and along the line XXVI to 
XXVI in figure 25. Figure 26(a) shows the state- when card 
100 is not in card accomnwdation space 2, and figure 26(b) 
shows the state when card 100 is in card acconunodation 
space 2. The same reference numbers as were used m 
figures 13 and 14 that showed the fourth embodiment as 
described above are used for those parts shown in figures 
25 and 26 that correspond to parts that were shown m 
figures 13 or 14. 



[00£;5] 

The difference between adapter for card connection IE 
(hereafter referred to as adapter IE) for the eighth 
embodiment and adapter lA for the fourth embodiment 
described above is in the configuration of the display 
mechanism for indicating, at rear end 17 of housing 10 
(frame 11), whether or not card 100 has been inserted. 
Namely, in display m.echanism 160 of adapter IE for this 
embodiment cantilevered spring beam 170 is situated in 
indentation 161 formed in bar member 35 of holding frame 
IIB, and window 162 is formed in rear end 17 of housing 10 
(frame 11). The base of cantilevered spring beam 170 is 
broad functional part 171, and near its tip it spreads in 
a vertical direction to form rectangular-plate-shaped 
indicator 172, as shown in figure 27. A corner of broad 
functional part 171 is fixed to the holding frame's bar 
member 35, on the end surface of indentation 161 at the 
upper reaches (direction of card insertion) . This broad 
functional part 171 has tapered part 171a that increases 
in thickness towards the innermost point (in the direction 
of card insertion), sticks out into card accommodation 
space 2, and is a neighbor of card connector 22A- The 
lower surface of cantilevered spring beam 170 is separated 
from the surface of indentation 161, and cantilevered 
sprina beam 170 can be elastically pressed dovmward. The 
surface of indicator 172 that faces window 162 is colored. 
This color can be obtained by the same way as for slider 
7 6 of the fourth embodiment described above. 
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[0086] 

When card 100 is inserted in card accommodation space 
2, the corner part at the front edge of card 100 makes 
contact with tapered part 171a of cantilevered spring beam 
170. As card 100 is pressed further in, card 100 can 
proceed forward along by tapered part 171a and thus 
presses cantilevered spring beam 170 downward, until it is 
finally inserted completely. This results in cantilevered 
spring beam 170 being elastically deformed downward and 
indicator 172 goes to a position behind window 162 and 

• n _ c ^^-.v- r^^A M hoiisina 10 (frame 

comes to oe visxjj±t= j-^^x 

11) . 

[0087] 

When card 100 is removed from card accommodation space 
2, the energy stored in cantilevered spring beam 170 
restores it to its original position. As a result, 
indicator 17 2 moves up and away from the position behind 
window 162, and indicator 172 is no longer visible from 
rear end 17 of housing 10 (frame 11). In this embodiment, 
it is again possible to indicate whether cr not card 100 
has been inserted by using a mechanical configuration, 
because indicator 172 can be either behind window 162 or 
not behind window 162, according to whether card 100 is in 
place or not. 

[ 0088] 

Figure 28 is a plan view of the internal configuration 
of an adapter for card connection that is used in the 
ninth embodiment of this invention. Figure 29 is a front 
view, as seen from rear end 17 of housing 10 (frame 11). 
The same reference numbers as were used in figures 13 and 
14 are again used for those parts shown in figures 28 and 
29 that correspond to parts that were shown in figures 13 
or 14. 



[0089] 

The difference between adapter for card connection IF 
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(hereafter referred to as adapter IF) for the ninth 
embodiment and adapter lA for the fourth embodiment 
described above is in the configuration of the display 
mechanism for indicating, at rear end 17 of housing 10 
(frame 11), whether or not card 100 has been inserted. 
Namely, in display mechanism 180 for this embodiment, 
window 181 is formed in rear end 17 of the frame's main 
body llA, and window 182 (it can be a through hole, or an 
indentation that breaks through to the upper surface) is 
formed at a position such that it fits window 181 in 
holding frame IIB. Windows 181 and 182 are formed in 

dp surface 

positions that are Denima i-ne ^■^•^l. ^^^^-.-^^ 

in terms of the direction of card insertion, and therefore 
parallel to rear end 17) of card accommodation space 2, 
and in the neighborhood of card connector 22A. 

[0090] 

Furthermore, the entire rear end 17 has been colored 
so that it is of such a color that it can easily be 
distinguished from card 100. This color can be obtained 
in the same way as that for slider 75 of the fourth 
embodiment described above. When card 100 is inserted m 
card accommodation space 2, the side part near the leading 
end of card 100 is located behind windows ISl and 182, and 
card 100 is visible from outside housing 10. After card 
100 is removed from card a ::commodat i on sp^ce 2, card 100 
is no longer visible through windows 181 and 182. As rear 
end 17 is colored, good confirmation is provided of 
whether or not card 100 is in card accommodation space 2. 
Whether card 100 is inserted in card accommodation space 2 
can be determined visually from outside housing 10. 

[0091] 

Rear end 17 need not be colored, when the color of 
frame 11 is clearly different from that of card 100. Even 
where the coloring is needed, the whole of rear end 17 
need not be colored. That is, it is enough to color the 
edge of window 181 alone. Furthermore, the region of card 
100 that can be seen through windows 181 and 182 may be 
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colored, instead of frame 11 



[0092 ] 

This invention has been described in detail above on 
the basis of some embodiments. However, this invention is 
not restricted to these embodiments; other embodiments are 
possible. For example, the first embodiment described 
above can be modified as follows, as is shown in figure 
3 0 ; 

. a pair of terminals 191 and 192, which are both in 
contact with terminal part 111 that is to be 
supplied with the power supply voltage, are placed 
on card connector 22, of card 100, and 

. wiring is established such that terminal 191 

receives power -supply-level voltage frcm information 
device 3 00, and 

. terminal 192 is connected to light emitting diode 
27 . 

When this modification is applied, and card 100 is 
inserted into card accommodation space 2, terminals 191 
and 192 come to be connected electrically via term.inal 
part 111. Therefore, when adapter 1 is inserted in CF 
card slot 301, light emitting diode 27 is supplied with 
power supply voltage, and the insertion of card 100 is 
indicated by the turning on of light emitting diode 27. 
When card 100 is not inserted, terminals 191 and 192 
remain electrically disconnected. As a result, even if 
adapter 1 is inserted in CF card slot 301, light emitting 
diode 27 cannot emit light. 



[0093] 

This invention was described in detail above, on the 
basis of the embodiments from the first to the ninth, in 
terms of adapters for card connection, which are used to 
fit multimedia cards to CF card slots. However, besides 
these embodiments, this invention can be applied tc 
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convert any different stand.r.Js for cards. In thrs case, 
if a card is of a shape such that, when it is inserted 
into an adapter for card connection, it protrudes fro. one 
of the sides relative to the direction of rnsertron, the 
adapter cannot be inserted into the card slot when the 
card has been inserted into the adapter. Therefore, the 
combination of card standards is physically restrrcted by 
the standard card slot. 



[0094] . , ^ 

V, T^,, lici-c; nossible combination or 
Table 1 shown below lists poofeiijxe 

. , , -u.,. =^i^r^t-^d as the first 

standards for card slots cnat ccii ^...i.^-a 

standard and standards for cards that can be adcpted^as 
the second standard. In this table 1, the symbol >o m a 
given column shows that the combination of the two 
standards and thus the application of this invention is 
possible. The symbol in a given column shows that the 

combination of the two standards is impossible m 
pr inc iple . 

[0095] ^ ^ . 

Of course, among the combinations of standards m 

table 1 that are marked with the symbol -x', some 
combinations can be realized by changing the card slot, 

. -, • 4_v.^ ,- = -r--i insertion entrance Oj- 
for example, by widening the .^ari mserrioi 

card slot, as the market may demand. 
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[0097] 

In addition to said embodiments, this invention can be 
applied in various other embodiments, in which the design 
is changed within the range of the described patent 
claims . 



[E.RIEF DESCRIPTION OF THE DRAWINGS] 
[Figure 1] 

Figure 1 is an isometric view of the external 

H r-onnection , relating 
cont iguracion u-l unt:^ clolol^^^-^ ^ 

to the first embodiment of this invention. 
[Figure 2] 

Figure 2 is an expanded isometric view, which shows 
the adapter for card connection of figure 1, and rotated 
by 180 degrees around a perpendicular axis. 

[Figure 3] 

Figure 3 is a cross-sectional view of the adapter for 
card connection, which is seen from the cutting plane 
along the direction of card insertion. 

[Figure 4] 

Figure 4 is a plan view, which shows the internal 
configuration, as seen through the upper metallic cover. 

[Figure 5] 

Figure 5 is a cross-sectional view of figure 4, as 
seen from line V to V. 

[Figure 5] 

Figure 6 is a plan view, which shows the configuration 
of the card connector . 



[Figure 7 1 

Figure 7 is an expanded cross-sectional view of the 
part near the switch terminal. 
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[Figure 8] 

Figure 8 is a cross-sectional view, which shows the 
setting of the light emitting diode and its alignment. 



[Figure 9] 

Figure 9 is a bottom plan view, which shows the 
internal configuration as seen through the lower metallic 
cover . 



[Figure 10] 

ii-iguie -Lu a. p_LCAii v^^v. , ,v..^-^.^ 

configuration of the card connector, used in the second 
embodiment of this invention. 



[Figure 11] 

Figure 11 is a cross-sectional view, which shows 1 
configuration of said connector terminal. 

[Figure 12] 

Figure 12 is a bloc]< diagram to explain the third 
embodiment of this invention. 



[Figure 13] 

Figure 13 is a plan view, which shows the internal 
configuration of rhe adapter for card connection, relating 
to the fourth embodiment of this invention. 



[Figure 14] 

Figure 14 is a cross-sectional view of figure 13, as 
seen from line XIV to XIV. 



[Figure 15] 

Figure 15 is an isometric view, vjhich shows the 
configuration near the leaf spring. 



[Figure 16] 

Figure 16 is a plan view, which shows the state of the 
installed card. 
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[Figure 17] 

Figure 17 is a plan view, which shows the internal 
configuration of the adapter for card connection, relating 
to the fifth embodiment cf this invention. 

[Figure 18] 

Figure 18 is a cross-sectional view of figure 17, 
which is seen from line XVIII to XVIII. 

[Figure 19] 

. _ . , ^ ,-,T^ =7"Kr>T.Tc thp state of the 
Figure ly is a p±an vx«='«, w.i-u'-ti ^..^..^ 

installed card. 
[Figure 20] 

Figure 20 is a plan view, which shows the internal 
configuration of the adapter for card connection, relating 
to the sixth embodiment of this invention. 

[Figure 21] 

Figure 21 is a cross- sectional view of figure 20, 
which is seen from line XXI to XXI. 

[Figure 22] 

Figure 22 is an isometric view, which shows the 
configuration near the sliding block. 

[Figure 23] 

Figure 23 is a plan view, which shows the internal 
configuration of the adapter fDr card connection, relating 
to the seventh embodiment of this invention. 

[Figure 24] 

Figure 24 is an isometric view, which shows the 
configuration of the ring spring. 

[Figure 25] 
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Figure 25 is a plan view, which shows the internal 
configuration of the adapter for card connection, relating 
to the eighth embodiment of this invention. 

[Figure 26] 

Figure 26 is a cross- sec tional view of figure 25. 
which is seen from line XXVI to XXVI. 

[Figure 27] 

Figure 27 is an isometric view, which shows the 
configuration near the cantilevered spring beam. 

[Figure 28] 

Figure 28 is a plan view, which shows the internal 
configuration of the adapter for card connection, relating 
to the ninth embodiment of this invention. 

[Figure 29] 

Figure 29 is a front view, as seen from the rear end 
of the housing. 

[Figure 30] 

Figure 3 0 is a conceptual diagram, which shows another 
embodiment of this invention. 

[Description of Symbols] 

1: Adapter for card connection 

2 : Card accomimodat ion space 

2A: Card insertion entrance 

10: Housing 

11: Frame 

12: Metallic cover 
13 : ■ Metallic cover 
17: Rear end 

21: Slot connector (first connector, first connection 
part) 

22: Card connector (second connector, second connection 
part ) 

22a: Terminal 
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22h: Switch terminal (switch material) 
25: Display mechanism 

27: Light emitting diode (display lamp) 

40: VJiring substrate 

41: Control IC 

lOH: Multimedia card 

111: Terminal part 

300: Informational device 

301 : Card slot 

302: Connector 

Rl : Direction of adapter insertion 
R2 : Direction of card insertion 
c . Card connector 
51 : Terminal 

51a: Terminal which is also used as a switch terminal 
(switch material) 

lA: Adapter for card connection 

22A: card connector (second connector, second connection 
part) 

10: Display mechanism 
71: Leaf spring (spring material) 
72: Window (means for being visible) 
7 5 : Bend 

It: Slider (moving part, display material) 

15: Adapter for card connection 

80: Display mechanism 

81: Leaf spring (spring material) 

RIA and BIB: Spring leaves 

82: VJindow (means for being visible) 

86: Slider (moving part, display material) 

IC: Adapter for card connection 

90: Display mechanism 

91: Sliding block (moving part) 

91a: Indicator (display material) 

91A: Colorless area 

91B: Colored area (means for being visible) 
92: Coil spring (spring material) 
93: IMindow (means for being visible) 
ID: Adapter for card connection 
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150: Display mechanism 

152: Looped spring (moving part, display material) 

153: VJindow (means for being visible) 

154: Latch (engaging part) 

157: Notch (engaged part) 

IE: Adapter for card connection 

160: Display mechanism 

162: VJindow (means for being visible) 

170: Cantilevered spring beam (spring material) 

171: Functional part 

172: Indicator (moving part, display material) 
IF: Adapter for card connection 
130: Display mechanism 

181 and 182: VJindows (means for card to be visible; 
191 and 192: Terminals for card connector (switch 
materials ) 
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Figure 3 




Figure 4 
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